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For Saddening... 


no more efficient product can be suggested for woolens, worsteds 
and mixed fabrics than Erio Chrome Olive B L 
Economical — 
slow drawing — 
level dyeing — 
extremely fast to light and processing — 
reserving cotton, rayon and acetate — 

are properties making Erio Chrome Olive B L a most desirable 
saddening agent for piece goods and yarns. 


} Leaflet 962 gives a complete picture. 
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SULPHONATED OILS 


You can’t afford costly “‘gaps”’ in your operations today. 
/ to) } ) } / 

~ . . . . . . . Y . 

A good competitive position won’t permit it. That is 
why your wise choice of sulphonated oils supply can be 
“the stitch that saves” you time... expense . . . and 
many processing headaches. Call . . . wire . . . write 
Cyanamid about your requirements . . . for we are 


prepared to step in and deliver absolute uniformity and 


is becoming more generally available as dependability in every drum . . . every carload. 
Cyanamid’s channels of raw material 
supply continue to open up. 


AMONG CYANAMID PRODUCTS FOR 

THE TEXTILE INDUSTRY ARE... 

AguasoL* Sulphonated Castor Oils, No- 

Oporot* Finishing Oils, DecErEsoL* OT 

Wetting Agents, Penetrants, Softeners, e a R | A N 
Finishes, Sizing Compounds, ParamuL** Industrial 

115 Water Repellent, and other specialties 

and Heavy Chemicals. 


For low-cost chemical equivalent of dis- Che 2 ls CY A N A Mi i p 
tilled H,O...Firt-R-Stit* Demineralizing VRCCH 


Units. 
ee ee * Reg. U.S. Pat. Off. DPewts to nn C 0 M p A N y 


30 ROCKEFELLER PLAZA NEW YORK 20, N. Y. 
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gift to fashion, lifting fabrics to 


ae is the dye craftsman’s 


heights of beauty. To the constant improvement in 
the colors at his command are devoted 
the entire research facilities and productive capacities 
of American Aniline Products, Inc. For 
expert guidance on any dyeing problem, consult the A.A.P. 
3 fechnicions at any of our branch offices; 
they will always be glad to help. 


AMERICAN ANILINE PRODUCTS, INC. 


50 UNION’ SQUARE, NEW YORK, N. Y. 
Plant: Lock Haven, Pa. 

Branches: Boston, Mass. + Providence, R. |. 
Philadelphia, Pa. - Charlotte, N. C. + Chicago, Ill. 
Los Angeles, Cal. - Chattanooga, Tenn. 

Dominion Anilines & Chemicals Ltd. 

Toronto, Canada - Montreal, Canada 





@ 





TREATS YARN RIGHT! 
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Here's fabric knit from conventionally treated yarn 
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Here's fabric knit from KONRITE treated yarn 


See the Difference ? 


That's because KONRITE treated yarn gives the clear, per- 
fect stitch formation so important in nylon hosiery of the 
finer grades. This new and unusual coning oil offers many 
other advantages, as well, that make for greater uniform- 


ity in Coning, Knitting and Seaming. 


Write today for full information on KONRITE 


NOPCO CHEMICAL COMPANY, HARRISON, N.J. 


Formerly National Oil Products Company 


BRANCHES: BOSTON + CEDARTOWN, GA. 
CHICAGO - RICHMOND, CALIF. 
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KONRITE... 

pm produces cones of proper density. Overlaps, 
crossovers and underwinds are practically elim- 
inated. Increases cone production besides. 


> yields uniform cones. Its controlled viscosity as- 
sures even distribution of oil on the yarn. 


> minimizes stripping of size in n knitting. Reduces 
press-offs. 


> permits rapid cementing of stitches, resulting in 
a clear and perfect fabric. 


> reduces curling. Increases seaming production. 


> prevents softening in lagged yarn and fabric. 


en » Outstanding 
Nylon Coning oj) 
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NAPHTOLS 


FAST COLOR SALTS AND BASES 


BRILLIANT SHADES OF RED * SCARLET ° ORANGE . 
YELLOW * GREEN ° BLUE * VIOLET * BROWN ©» BLACK 


e EXCELLENT FASTNESS PROPERTIES 
e FULL SHADES | 

e LOW COST 

e HIGH YIELD 

e FLEXIBILITY 

e EASE OF APPLICATION 


GENERAL'S NAPHTOLS FOREMOST IN THEIR 
FIELD FOR COMPLETE COLOR RANGE 


GENERAL DYESTUFF CORPORATION 


435 HUOSON STREET - NEW YORK 14, N. Y. 


BOSTON @ PROVIDENCE © PHILADELPHIA © CHICAGO e CHARLOTTE @¢ SAN FRANCISCO 





Calgon* 
Controls 
Corrosion 


This graph illustrates the effect of various con- 
centrations of Calgon in inhibiting steel cor- 


rosion. 


This property of Calgon is extremely important 


RESULTS OF 20 LITER AERATED BATCH 
SP) TEST AT ROOM TEMPERATURE 


in the textile industry, where iron picked up from 
corroded pipe lines may cause considerable trouble 


in processing. 


Threshold Treatment with Calgon inhibits cor- 
rosion, and also prevents precipitation of dissolved 


iron. This means less danger of iron stains on 


WT. LOSS—MG./DM. /DAY 


fabrics and greater efficiency of the peroxide bleach: 
Colors will be brighter, particularly in wool dyeing. 
Cotton material processed for rubberizing will also 


benefit from the reduced iron content of the water. 


Calgon in the textile. industry saves far more 





han i t by reducing the rehandli 
than its cost by reducing the rehandling of goods, caso Conc —PPm. 


cutting the proportion of seconds, 


and, in some processes, reducing the 


amount of chemical required. ‘ 1 e 
calgon, inc. 


Our bulletin “Calgon Data for A SUBSIDIARY OF HAGAN BUILDING 
HAGAN CORPORATION “PITTSBURGH 30, PA. 





the Textile Chemist” contains full 


information concerning Threshold 


Treatment and other textile uses of —s 
. BUROAMIN 
Calgon. We will be glad to send you CALGON 





a copy. 


*T. M. Reg. U. S. Pat. Off. 
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here’s the new, 





chemical way: 


Monsanto’s unique new 
spinning assistant, 
Syton W-20 


offers you six 







important advantages: 







What is Syton? 





How does it work? 


W 






MONSANTO 


CHEMICALS ~ PLASTICS. 


SERVING INDUSTRY ...WHICH SERVES MANKIND@® @© @® @ @® 


December 15, 1947 





To Worsted 


| To increase production 


To improve yarn quality 


Produces loftier yarn 


Cuts spinning time and cost 


Syton is a colloidal dispersion in 
water of sub-microscopic silica. 

When distributed evenly through- 
out the stock, Syton increases inter- 
fiber friction and thereby reduces 
the tendency of the individual 
fibers to slide by one another. 

The improved fiber “drag” in- 
creases strength and results in bet- 
ter and more uniform draft control 
of the wool fibers during both 
drawing and spinning. 

Syton is simply added to the 
spinning emulsion. No special 


Monsanto Chemical Company 
Textile Chemicals Dept. 


Spinners 








equipment, no heat, no after- 
process is required. Syton is com- 
patible with dyes and oils. It can 
easily be washed out when neces- 
sary. 

If you are interested in learning 
more about Syton W-20 .. . re- 
garded as the first basic improve- 
ment in worsted spinning practice 
in 40 years . . . use the handy cou- 
pon below. MONSANTO CHEMICAL 
COMPANY, Textile Chemicals De- 
partment, 140 Federal Street, Bos- 
ton 10, Mass. 


Syton: Reg. U. 8. Pat. Off. 


140 Federal Street, Room 229, Boston 10, Mass. 


Please send me ................... technical data, or 
Syton W-20 for Worsted Spinning: 


sass iccecnciceniciccinavevsntrobedensesseteseadnss-svechosansseusdcoesiinssesssdsinenmatvseratidntiamaaa 
I eai-vis susccechocnsisslebtenien Aaiuesuped bron tow ieaeease nena neemaaNeeeR Title 
I ican inte Stinks: ales le aka nepal: sce a aiindetnie aentiniaeaepioneait 
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Henri says... 


“WAPACO Wool Oil B ees 
ma cheri. She save my CHIPPEWA 
FALLS WOOLEN MILL 


much money and much time. Ze reasons?” 











WAPACO woor oi FFF 
1. Gives us CONTINUAL HIGH YIELDS OFF CARD. 
2. Eliminates GUMMING of Card Wire and Pitting. 
3. Assures SCOURABILITY . . . using less soap and doing a 


superior job. ~ 
4, Allows EXACT ESTIMATE OF PRODUCTION. We process 
1500-2500 pounds without stripping cards. 
5. Eliminates OXIDATION. 
6. Can BE LEFT AROUND INDEFINITELY IN THE GREASE. 
7, Produces LESS ENDS DOWN AT THE RUB APRON .... for ra 


_ more uniformity. 
8. PENETRATES . . . does not lie on the surface. 
9, MIXES IN HARDEST OF WATERS . . . hot or cold. 


ei 10, Allows FIRST BREAKER TO STRIP AS EASILY AS FINISHING 
BREAKER. Also will strip to base of the wire on all breakers, 
doffers, workers and strippers. 


A Wetson-Park DEMONSTRATOR WILL BE GLAD TO DISCUSS 
YOUR PROBLEMS WITH YOU. OR WRITE FOR FURTHER INFORMATION. 


WATSON. PARK GOMEANY: : 


(261 FRANKLIN STREET _ BOSTON, ‘MASS. 
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A NEW MULTI-PURPOSE 
SYNTHETIC AUXILIARY 
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REFINED PRODUCTS CORPORATION 


Lyndhurst © New Jersey 
* Manufacturers of PERMA-CIDE, the approved, outstanding, mildew-proofing agent 
Southern Represen tative: DYER S. MOSS, 1301 Liberty Life Bldg., Charlofte, North Carolina 
f E. L. LEGG, P. O. Box 597, Providence, R. |. 
New England Representatives 
\ CLARENCE E. MOSS, 19 Wilson Ave., Rumford (16) R. | 


Canadian Selling Agents: Carbic Color and Chemical Co., Inc., 56 McNab Street South, Hamilton, Ontario 


Exporting Agent: Chem-Col Company, 82 Wall St., New York City. 









a rest 
os tM TT ADDS UP TO 
"Th ZA 
ae { SURFACE ACTIVE 


A NEW Organic Chemical Which Improves: 
WETTING OUT DYEING 


DE-SIZING SCOURING 
KIER BOILING RE-WETTING 
BLEACHING FINISHING 


Step-up both profits and quality with this new Surface 
Active Agent. A free testing sample of HHS with com- 
plete technical data is yours, upon request. Quantity lots 


in dry flake form are now available in 125 lb. net drums. 


PUBLICKER INDUSTRIES Inc. 


1429 WALNUT STREET, PHILADELPHIA, PA. _. 


a 
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EASTMAN FAST 


EASTMAN FAst YELLOW ARLF dyes cellulose 
acetate rayon bright golden shades of yellow 
with exceptional fastness to sunlight. In pastel 
shades, twenty-five to forty hour light-fastness 
is obtained; and, of the fast-to-light acetate yel- 
lows, this dyestuff is one of the fastest with 
respect to washing. Pieces dyed with Eastman 
Fast Yellow 4RLF also have high resistance to 


sublimation and perspiration. 


Eastman Fast Yellow 4RLF dyes over a tem- 


perature range of 160° F. to 190" F. It leaves cot- 


ARLF 


ton and viscose rayon white and is suitable for 
cross dyeing. It is highly recommended for the 
dyeing of drapery and other fabrics which re- 


quire extreme fastness to light and gas fading. 


Eastman Acetate Dyestuffs are available in a 
wide variety of useful colors for the dyeing of 
cellulose acetate rayon. Additional information 
concerning these dyes and their application to 
fibers and fabrics may be obtained by writing to 
TENNESSEE EASTMAN CORPORATION (Subsidi- 


ary of Eastman Kodak Co.) , KINGSPORT, TENN. 


Eastman 


ACETATE DYESTUFFS 












Presenting She AU-Vlar 


SULPHONATIONS 
«* REVUE re 








highlighting 


that great performer 


.- 


“MONOPOLE” . 7 Sy S->. 


@ Forty-five years experience in producing Sulphonations 
—that’s in back of every one of these star-performers! The 


oldest producer in the business, Jacques Wolf & Co.,takes LOOK AT THIS CAST! 


a special pride in maintaining the strictest laboratory and 








Monopole Oil Sulphonated Esters 

production controls. That’s the reason a Wolf product is Monopole oil M.D.D. liteesatal eaniiann en 
always known for its uniform high quality, uniformly Monopole Brilliant Oil Sulphonated Oleic Acid 
successful results. Sulphonated Amides Sulphonated Olevene 

As the accompanying list shows, we supply all standard paca oma cae = 
sulphonated oils and tallows, and a variety of special prod- gui shonated Corn Oil Secidiied tient 8 
ucts as well. Still heading the list is our famous Monopole Soluble Pine Oil 
Oil, known throughout the industry for its tested results And combinations with all types of solvents 
in dyeing and finishing. Intro- 
duced over 45 years ago—and 
like every Wolf product. con- J LES W 7 
stantly improved — this great & C0. 
double-sulphonated oil is still é 
leader in its field! PASSAIC, N. J. 

Wilfclices yen Dulghnusions OTHER PLANTS: CARLSTADT, N. J. » LOS ANGELES, CALIF. STAN 

Al cos WAREHOUSES: Providence, R. |., Philadelphia, Pa., Utica, N. Y., . 

as you want them—in variety, Chicago, lil., Greenville, S. C., Chattanooga, Knoxville, Tenn. — 





value and performance. let 
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UE EVERY PERSON... MAN, WOMAN, AND CHILD... 
LIVING IN PARIS, MOSCOW AND BERLIN 


MADE A TELEPHONE CALL ON THE 
SAME DAY, THE TOTAL WOULD STILL NOT EQUAL THE 
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PETROLEUM SOLVENTS 


SOLD IN THE STATES INDICATED 


STANDARD OIL COMPANY OF NEW JERSEY 


Elizabeth, N.J.—Baltimore, Md.—Richmond, Va.—Charleston, 
West Va.—Charlotte, N. C.—Columbia, S. C.—New Orleans, 
La.—Little Rock, Ark.—Memphis, Tenn. 


1947 December 15, 1947 





NUMBER OF CALLS MADE DURING A SINGLE BUSINESS DAY IN NEW YORK CITY. 


Po To ease RPA bg . 
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OF €SSO SOLVENTS 


Esso's LABORATORY TECHNICIANS ARE CONSTANTLY 
SEEKING TO BETTER THE EXACTING HIGH 
STANDARDS OF THE INDUSTRIAL SOLVENTS FIELD. 
AMERICA’S LARGEST PETROLEUM RESEARCH 
LABORATORIES ARE THEIR WORKSHOPS... 

11 DIFFERENT GRADES OF ESSO PETROLEUM 
SOLVENTS ARE THEIR PRODUCTS. 










Don’t ever puzzle yourself over an industrial solvents 
problem. Contact an Esso representative. He welcomes the 
opportunity to serve you with friendly, helpful advice 


STANDARD OIL COMPANY OF PENNSYLVANIA 
Philadelphia, Pa. ‘ 


COLONIAL BEACON OIL COMPANY 
Boston, Mass.—New York, N. Y. 
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A finish that lasts 
for the life of the hose! 


YY.) 


ee nylon hosiery finish tightens and clan- 

fies the stitch on any denier hose without sacrifice of 
length. It not only adds to hosiery “eye appeal,” but pro- 
vides notable snag resistance. Hose have good body 
without undesirable stiffness. The finish lasts for the life 
of the hose. 


But from the viewpoint of the finisher, Eternalure has 
many processing advantages:  — 


@ On sheer hose Eternalure gives a body which insures easy han- 
dling after boarding. 


Treated hose can be handled with a minimum of pull threads. 
Adequate dulling is provided without danger of chalky deposits. 


It is easy to use without changes in equipment or operations. 


Hose do not stick to and deposits do not build up on forms. 


Eternalure has no primary irritating action, 
and no sensitizing effects on human skin. 





Ask for Demonstration 


ae ss 
Onyx Oil & Chemical Company 
JERSEY CITY 2, N. J. 
CHICAGO + PROVIDENCE + CHARLOTTE + ATLANTA + LOS ANGELES 


In Canada: Onyx Oil & Chemical Co., Ltd., Montreal, Toronto, St. Johns, Que. 
For Export: Onyx International, Jersey City 2, N. J. 
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__, NACCONOL NR 
_ Css LESS ruan soap 
| DOES MORE ruan soap 


Control your costs by specifying NACCONOL NR 


complete detergent needs. Inquiries Invited. 


5, 1947 National DIVISION + ALLIED CHEMICAL & DYE CORPORATION 


. BOSTON + PROVIDENCE + PHILADELPHIA » CHICAGO » SAN FRANCISCO + PORTLAND, ORE 
40 RECTOR ST., NEW YORK 6, N.Y. GREENSBORO * CHARLOTTE « ATLANTA + NEW ORLEANS + CHATTANOOGA + TORONTO 


@ Additional production now available for your 











IMPORTANT TRADE NOTES 


INDIGOSOL Pink IR EXT, and 
INDIGOSOL Scarlet HB 


are two products in this soluble vat 
color group which are unexcelled for 
the production of pink shades of good 
fastness. They are unequalled, in the 
fast color group, for ease of applica- 
tion, clearness of tone and the solidity 
of color in any depth. They can be 
printed, padded, or dyed on any textile 
fibre. 


All INDIGOSOLS are readily sol- 
uble, easily developed and economical 
to use. 


CARBIC COLOR AND CHEMICAL CO., 


+ 
Bright Qed 
2 bet 


PHARMASOL Scarlet RR Conc. 
PHARMASOL Scarlet SNN 
PHARMASOL Red GNBS 
PHARMASOL Red RN and 
PHARMASOL Red GNN 
are the outstanding members of the 
group of azoic colors producing full and 
bright Reds and Scarlets of excellent 
fastness at a low cost. 


PHARMASOLS are stabilized solu- 
tions, adjusted to the most practical 
concentration, which can he easily ap- 
plied with a maximum of efficiency. As 
they do not decompose they overcome 
the problem of troublesome dissolving. 





451-453 Washington Street, New York City 


BRANCHES: 


EXCLUSIVE DISTRIBUTORS OF 


PHILADELPHIA ie by SUGUENIN S.A. - PHARMASOLS 
PROVIDENCE HAMILTON, ONT. BASLE, SWITZERL. AND iz PHARMOLS 
CHARLOTTE, N. C. ‘ PHARMACINES 


Representative: Los Angeles (Hathaway Allied Products) 
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When there’s trouble in the wind 


That wisp of smoke could mean serious trouble. 


But the man in the fire tower knows the way 
to avoid real trouble is to take prompt action 
when he gets the warning signal. 


In your de-sizing operations you probably re- 
ceive plenty of those signals that give warning 
of trouble ahead. Perhaps a variation in the 
sizing formula used, or variables in water, 
indicate an unusual problem to be met. 


Bleachers and dyers count on Diastafor brand 
de-sizing agent—Type L when problems like 
these arise. They know they can depend on 
Diastafor to work well under widely varying 
conditions. Diastafor will give good results in 
a wide range of temperatures—and in a wide 
PH range as well. 


When you want uniformly good results—a fine 


DIASTA 


A TRADE MAR 


AMERICAN DYESTUFF REPORTER 


K OF STANDARD BRANDS 


flawless finish...no streaks or blemishes—(and 
that’s all the time!)—you can get them with 
Diastafor—Type L. It will give the same superb 
performance whether you are working with 
cottons, rayons, or mixed goods. 


Whenever Diastafor is used it proves its value 
over and over again. For 39 years it has been 
the leader in its field, prized for its economy, 
ease of operation and fine performance. It’s the 
all-purpose de-sizing agent that keeps trouble 
at a minimum. 


When you have a de-sizing problem that sig- 
nals“Trouble,” please write us. We shall be glad 
to give you the assistance of our sales and 
technical staffs. Address Standard Brands Incor- 
porated, Diastafor Department, 595 Madison 
Avenue, New York 22, New York. 


INCORPORATED 
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Shrinkage of Certain Cotton Woven Fabrics 


Caused by Various Laundering and Pressing Procedures 


HAZEL M. FLETCHER and M. VIRGINIA JONES 


Textile Physicist 


Former Home Economist 


Bureau of Human Nutrition and Home Economics, Agricultural Research 
Administration, United States Department of Agriculture 


URRENT complaints of excessive 

shrinkage in cotton garments laund- 
ered by methods in which there is con- 
siderable tumbling point to the desirabil- 
ity of investigating the shrinkage of cot- 
ton fabrics when laundered by various 
procedures differing in the amount of 
mechanical agitation. 

It is well know that mechanical action 
increases the felting of wool, and pre- 
cautions are always exercised to keep 
rubbing and agitation at a minimum in 
laundering wool materials. A woven fab- 
ric of spun viscose rayon has been known 
to shrink as much as 30 percent after 40 
washings in a tumbler wash wheel(1).’ 

Studies on some phases of laundering 
of cotton materials have been made. One 
investigation (2) showed that the shrink- 
age of cotton fabrics caused by laundering 
by two home procedures and by two com- 
mercial launderies was similar. However, 
the amount of mechanical agitation in the 
different processes was not discussed. 
In another study (3) it was found that 
shrinkage in laundered cotton fabrics 
appeared to be overcome by pressure 
erected during ironing. 

The study reported here was made in 
order to investigate the effect of mechan- 
ical agitation and the methods of pressing 
on shrinkage in cotton woven goods. The 
dimensional change of five commonly used 
cotton fabrics was determined when the 
materials were laundered by three dif- 
ferent washing methods and three differ- 
ent pressing procedures. 


Materials 


The five fabrics selected included two 





1 Numbers in parentheses refer to Literature 
Cited. 
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printed percales, a chambray, a printed 
crash, and a plaid gingham. All the mate- 
rials were of plain weave, medium 
weight, and their yarns contained a mod- 
erate amount of twist. The weight per 
square yard ranged from 2.3 to 3.4 
ounces; yarns per inch in warp from 61 
to 85, in filling from 48 to 78; number 
of turns per inch (twist) in warp yarns 
from 21 to 27, in filling yarns from 21 
to 29. No fabric contained any finishing 
materials which inhitited shrinkage. The 
amount of sizing, ranging from 2.9 to 
5.3 percent, was not excessive. Only the 
chambray had been preshrunk mechanic- 
ally. 

Nine specimens, each 20 inches by 20- 
inches, were prepared of each fabric. 
Three 18-inch lengths were marked off 
accurately in both the warp and filling 
directions in accordance with the stand- 
ard test method for preparation of speci- 
mens for shrinkage in laundering of cot- 
ton and linen woven fabrics (4). 


Laundering Methods 


Three specimens of each fabric com- 
prised a set of test pieces. One set was 
laundered by a standard test method (4, 
p. 30), another by a commercial proced- 
ure, and a third by a home laundering 
method. All washings were repeated five 
successive times. 


Standard Test Method 


The cotton fabrics were laundered in 
the Bureau of Human Nutrition and Home 
Economics’ laboratory according to the 
standard test method, using tap water of 
12 parts per million hardness and a neu- 
tral high titer flake soap. The wash wheel 
was approximately 18 inches by 24 in- 
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ches, and the average load was 3 pounds. 
The water level was 11 inches. 

The actual washing and rinsing times 
were the same as those specified in the 
standard procedure, but the total time in 
the wash wheel was approximately one 
hour and ten minutes instead of one hour, 
because of the time required for the ma- 
chine to drain and refill. A temperature 
range of 195° to 205° F. was used in 
crder to eliminate hazards resulting from 
escaping steam at the 212° F. temperature. 


Commercial Procedure 


The specimens were washed in a com- 
mercial laundry with a regular load of 
soiled garments, according to the formula 
normally used for colored work. 

The washing cylinder was 42 inches 
ty 48 inches, and the average load of 
wash was 250 to 300 pounds. Softened 
water and neutral soap flakes were used 
in this procedure. The stock solution of 
soap contained 55 pounds of soap to 200 
gallons of water. 

The samples were given four 10-min- 
ute washes at a temperature of 120° F. 
To the first wash enough alkali was 
added to give a pH of approximately 
11.0. In the next three washes enough 
of the stock solution of soap was used 
to make a “good running suds.” The 
water level for these washes was 5 inches. 

Five 3-minute rinses with a 10-inch 
water level followed. The first two rinses 
were at a temperature of 120° F., the next 
two at 100° F., and the last at 80° F. A 
commercial sour was used in the last 
rinse. 

The samples were extracted for 10 min- 
utes and then tumbled from 20 to 30 
minutes until dry. The temperature in the 
tumbler at the beginning of the tumbling 
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period was 120° F. and at the end of the 
period 220° F. 


Home Procedure 


The “home” laundering was done in 
the Bureau’s laboratory using a vacuum- 
type electric home washing machine, with 
a built-in spinner for extracting. The 
washing procedure followed that com- 
monly used for washing cotton garments 
and household linen in the home. When 
filled to the recommended water level, 
the machine held approximately 85 
pounds of water. A load of 2 pounds was 
used for these washes. Tap water of 12 
parts per million hardness and neutral 
soap flakes were used. 

The machine was run for a few min- 
utes to mix thoroughly 0.1 percent by 
weight of flake soap, 0.05 percent soda 
ash and water which gave a running 
suds before adding the test specimens. 
The samples were washed for 20 min- 
utes at 120° F. They were given three 
5-minute rinses. The first at 120° F. to 
which a 0.05 percent soda solution was 
added, the second at 120° F., and the 
third at 100° F. The samples were ex- 
tracted in the spinning compartment of 
the machine for approximately 2 minutes 
after the wash and between rinses. The 
samples were spread out on screens to 
dry in the air at room temperature. 


Pressing Procedures 


The dry specimens laundered by the 
three methods were laid out smoothly, 
without stretching, on a table, sprinkled 
uniformly, rolled, and allowed to stand 
for 5 minutes before pressing. All were 
pressed by the same operator by three 
different procedures. One of the three 
specimens of each material laundered by 
each method, was ironed by hand press 
ing according to the standard test method, 
another by flat bed machine pressing 
prescribed in the standard test, and the 
third by a modified home method of 
hand pressing. 

According to the hand pressing method 
outlined by tht standard test the speci- 
men was smoothed out on a padded iron- 
ing board and pressed by alternately rais- 
ing and lowering the iron. The iron was 
not allowed to slide over the surface of 
the specimen. The temperature of the 
iron was between 275° and 300° F. 

In the machine pressing the dampened 
specimen was laid out smoothly on the 
flat bed press and the head of the ma- 
chine which had been pre-heated to 275° 
and 300° F. was lowered and allowed to 
remain in contact with the fabric until 
dry. 

For the modified home method of press- 
ing the temperature of the iron was the 
same as in the other two procedures. The 
samples were ironed first in the warp di- 
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rection. The iron was always held with 
the side facing the operator and was 
pushed with moderate pressure across the 
fabric away from the presser. It was not 
slid back and forth. This same process 
was repeated in the filling direction. Each 
specimen was ironed in this manner until 
it was thoroughly dry, usually two times 
in each direction. With some of the 
heavier fabrics the process was repeated 
three or even four times. 

All specimens were allowed to lie flat 
on screens at room temperature for one 
hour before measuring. They were then 
measured with a steel ruler at three 
points in the warp and filling directions. 


Results 


The shrinkage caused in the cotton 
fabrics by the standard test procedures 
and the commercial processes was similar 
in amount. Commercial laundering usual- 
ly caused slightly more shrinkage than 
laundering by the test procedure and both 
of these produced substantially greater 
shrinkage, especially in the warp direc- 
tion, than was caused by home launder- 
ing. The amounts of shrinkage in five 
successive launderings by the three pro- 
cedures and pressing by the hand method 
described in the accepted test procedure 
are shown in figure 1. The data reveal 
that the shrinkage in the home method 
for the fourth and fifth launderings was 
from 0.3 to 2.0 percent less than in the 
other methods. 

The three pressing procedures resulted 
in differences in shrinkage. There was 
only slightly greater shrinkage with hand 
pressing when the iron was alternately 
picked up and put down than with ma- 
chine pressing with the flat bed press. 
Hand pressing by the “home” method as 
previously described resulted in consid- 
erably less shrinkage than either of the 
others. The results for warp shrinkage of 
fabrics in home laundering and pressing 
by the three procedures are shown in fig- 
ure 2. Shrinkage with the home hand 
ironing was in some instances as much as 
3.5 percent less than with machine or hand 
pressing prescribed in the standard test 
procedure. 

In general the greatest shrinkage oc- 
curred in the first wash, further shrink- 
age occurred in the second and third 
wash. Beyond that, little change took 
place. All the fabrics shrank both in the 
warp and filling except the chambray 
which had been preshrunk mechanically. 
This material shrank as much as any of 
the others in the filling direction but 
stretched slightly in the warp direction 
with all procedures of washing. 


Conclusion 


Results of this study show that me- 
chanical action does affect the amount a 
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woven cotton fabric shrinks. In home 
laundering where the specimens were 
subjected to mild mechanical action in 
the washing and spinning, the shrinkage 
was consistently less, irrespective of the 
method of pressing, than when the fabrics 
were subjected to mechanical action both 
in the wash wheel and in the tumbler 
during drying. 

The standard test procedure for deter- 
mining shrinkage in cotton and linen 
woven fabrics is satisfactory in predict- 
ing the shrinkage caused ty commercial 
lanndering. 

Maximum shrinkage, which is not pro- 
duced until after the third laundering, 
can be measured by the standard test 
method if it is repeated successively for 
at least three times. Multiple tests of four 
or five launderings of cotton fabrics 
would be adequate for predicting shrink- 
age in cotton woven goods. 

The method of pressing, as well as the 
washing method, affects the amount of 
shrinkage. A procedure in which tension 
is exerted along the warp and filling of 
the fabric results in considerably less 
shrinkage than a procedure in which no 
tension is exerted. 
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@ Directory of Commercial 
Laboratories 


A complete listing of commercial and 
university testing and research labora- 
tories throughout the country, together 
with indications of the type of commodi- 
ties tested, has been compiled by the Na- 
tional Bureau of Standards. This pamphlet 
is now available from the Government 
Printing Office as NBS Miscellaneous Pub- 
lication M187 entitled Directory of Com- 
mercial and College Laboratories. 


Information is given concerning 220 
commercial laboratories, with 80 branches 
or offices, and 189 college laboratories 
used for research and testing as well as 
instruction. Listings are arranged both 
geographically and alphabetically to facili- 
tate ‘the ready location of any laboratory. 
Miscellaneous Publication M187 may be 
obtained only from the Superintendent of 
Documents, Washington 25, D. C., at 30 
cents per copy. 














TRADE NOTES e NEW PRODUCTS 





e Alco Southern Distributor 


Alco Oil & Chemical Corporation have 
appointed the Wica Company, Inc., as 
Southern Distributor for their complete 
line of textile chemicals. The Wica Com- 
pany offers complete services to textile 
mills throughout the South. 





William C. Caldwell, Jr. 


William C. Caldwell, Jr. organized 
Wica Company September 1, 1946, with 
offices, laboratory and warehousing facili- 
ties in Charlotte, North Carolina. William 
D. Van Derburgh, well known in southern 
textile circles, joined Wica Company, 
Inc., as Vice-President. 


@ New Bedford Textile 
Institute Fiftieth 
Anniversary 


At a recent meeting of the N.B.T.I. 
Alumni Association at Boston, a committee 
of prominent mill men made plans for 
the observance of the Fiftieth Anniversary 
of the opening of this Textile School. The 
occasion is to be observed in May of 1948. 
The date of this event will be announced 
later. 

During the passing of years and the 
many changes of addresses, the graduates 
of this school who have not recently re- 
ceived Association notices would do well 
to send present day addresses to any of 
the officers: 

Edmund Dupre, Corresponding Secre- 

tary 

N.B.T.I1. 

New Bedford, Mass. 


Howard Bates, Recording Secretary 
53 Chestnut Street 
New Bedford, Mass. 


Francis Tripp 
N.B.T.I. 
New Bedford, Mass. 
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Harold Sturtevant, Vice-President 
44 Brookside Road 
Cranston, Rhode Island 


John H. Grady, President 
35 Hartford Street 
Boston, Mass. 


e Asst. Director of Research 
Fabric Research 
Laboratories 


Dr. Milton Platt has been appointed 
Assistant Director of Research of the 
Fabric Research Laboratories, Inc., 665 
Boylston St., Boston, Massachusetts. Dr. 
Platt received his Sc.D. from Massachusetts 
Institute of Technology in 1946 in Struc- 
tural Engineering and the Mechanics of 
Materials. During his graduate work at 
M.I.T. Dr. Platt did considerable research 
on various war-time programs on the 
mechanics of materials. 

Dr. Platt joined Fabric Research Lab- 
oratories in August, 1946 and has been 
working on the application of stress-an- 
alysis techniques to textile problems as a 
part of the broad program of Fabric Re- 
search Laboratories in the application of 
engineering principles to textile, plastics, 
paper, and other non-rigid materials. 


~ 


e Butterworth Laboratory 
Padder 


It is reported that H. W. Butterworth 
& Sons Company has noticed an increasing 
demand for all types of laboratory equip- 
ment. At the present time, the demand for 
the Butterworth Laboratory Padder is so 
great that the company is putting this ma- 
chine through their shops in lots of 40. 





Butterworth Laboratory Padder, one of 
many laboratory machines being built by 
Butterworth for experimental work in 
textile mills. 
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The industry purchased more than 100 
of these laboratory padders in 1947. 

The Butterworth Laboratory Padder has 
every facility of the larger dye house pad- 
der. Colors are matched and new formulas 
tested without the cost of an entire lot and 
without tieing up production machines. 
Pressures are perfectly controlled, assur- 
ing exact matches of shade on succeeding 
samples. Cloth is delivered from padder 
with minimum of moisture, thus speeding 
up the drying operation. The Butterworth 
Laboratory Padder has a friction let-off 
at entering side and slip belt winder at 
delivery side. 

Among other laboratory machines being 
built by Butterworth are printing ma- 
chines, agers, jigs, calenders, dryers, ten- 
ters, vat steamers and washers. 


@ Southeastern Head- 
quarters, Votator 


L. N. Harrison, Southeastern District 
Manager of the Votator Division of The 
Girdler Corporation, has moved his head- 
quarters from Charlotte, N. C. to 505 
Forsyth Building, Atlanta, Ga., it is an- 
nounced. The change was made November 
. 


@ Booklet on Clorafin 


Information on many new applications 
for Clorafin, Hercules Powder Company’s 
chlorinated paraffin, is included in a new 
booklet which also covers revised informa- 
tion on the use of Clorafin in flame-proof 
and weather-proof textile coatings. 

It is stated that considerable interest 
has been evidenced in the use of Clorafin 
42 as a low cost plasticizer in pigmented 
vinyl coatings for cloth and metal and as 
a plasticizer for vinyl plastics. The new 
booklet includes the results of tests of 
vinyl coatings and vinyl plastics contain- 
ing Clorafin. 

Also discussed in the book are the gen- 
eral properties of the various types of 
Clorafins. An appendix to the booklet 
lists all trade names mentioned in the text 
and includes the chemical identity of these 
trade names, together with their owners. 


@ Bulletin on Dyeometer 
The versatility and convenience of the 


Dyeometer, an instrument used in con- 
junction with a photometric measuring 
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@ Joins Onyx 


Dr. David M. Musser, who joined 
the staff of the Onyx Oil & Chemical 
Co. on November 3, 1947, as head of 
the Textile Research and Develop- 
ment Division of the laboratories of 
this firm. 


He is a graduate in chemistry of 
Pennsylvania State College. He holds 
a Master's degree from Georgia School 
of Technology. In 1937, he received 
his Ph.D. from the University of 
Wisconsin. 


Following his doctorate, Dr. Mus- 
ser was an Industrial Fellow at Mellon 
Institute, Pittsburgh, for five years, 
where he carried out research on a 
project of the Cotton Research Foun- 
dation. From 1942 to 1946 he was 
Senior Chemist in the research lab- 
oratories of Pacific Mills, and until 
acceptance of his new activity with 
the Onyx Oil & Chemical Co., was 
Senior Chemist in charge of research 
on textile finishing treatments with 
Deering Milliken & Co., Inc. Dr. 
Musser has been granted several pat- 
ents in textile technology and has 
published numerous articles in va- 
rious professional journals. 


It is stated that Dr. Musser’s exten- 
sive experience in the fields of textile 
finishing agents and textile processing, 
in the development of dyeing and 
other textile auxiliaries, and in the 
general chemistry and technology of 
natural and synthetic fibers will not 
only be available to Onyx customers, 
but will materially accelerate the 
progress of textile research in the 
Onyx laboratories. 





device, has been demonstrated in a series 
of studies involving dyes and textiles. 
These investigations have been carried out 
and reported on by the Research Staff of 
the Calco Chemical Division, American 
Cyanamid Company, Bound Brook, New 
Jersey. 
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The Dyeometer, described in detail in 
a recent Calco Technical Bulletin, gives 
data on change in the strength and color 
of a dyebath during the course of a dyeing. 
Since the most important factor to be con- 
sidered in the dyeing process is speed, 
knowledge of the rate at which dye trans- 
fers to the fiber from the dyebath is 
essential to an understanding of the dye- 
ing process. 

Investigations to establish a comparison 
of the dyeing properties of various rayons 
and to study some of the dyeing conditions 
in the dyeing of rayon, were made by 
G. L. Royer, H. R. McCleary and J. M. A. 
de Bruyne, of the Research staff of the 
Calco Chemical Division, American Cyana- 
mid Company. The result of these studies 
was presented by Dr. Royer in a paper 
before the Manchester Section of the 
Society of Dyers and Colourists, in Eng- 
land. 

The paper, “Studies on Rayon Dyeing: 
Application of the Dyeometer”, has keen 
reprinted as Calco Technical Bulletin No. 
795. Copies may be obtained from the 
Calco representative or by mailing your 
request to the Advertising Department, 
Calco Chemical Division, American Cyana- 
mid Company, Bound Brook, New Jersey. 


@ Delegate to U. N. 
Conference 


Dr. Elvin H. Killheffer has been ap- 
pointed a member of the United States 
delegation to the United Nations Confer- 
ence on Trade and Employment, which 
began in Havana on November 21st. 

This Conference is to consider and 
improve the Geneva Draft of a Charter 
for an International Trade Organization. 





“Prof. Glugg has a theory that if he 
isoletes everything but the common cold 
germ, what's left has got to be it” 


CARONER REA 
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@ National Inventors Council 


A circular outlining the organization 
and functions of the National Inventors 
Council, comprised of 16 nationally known 
scientists, inventors, and _ industrialists, 
was released recently by the Office of 
Technical Services, Department of Com- 
merce. Dr. Charles F. Kettering, retired 
vice-president in charge of research, Gen- 
eral Motors Corporation, is chairman of 
the Council. 

The circular describes the Council as a 
“clearing house for inventions and ideas 
which will assist the Army, Navy, and 
other public agencies in solving technical 
problems affecting the national defense 
and welfare.” 

To this end, the Council encourages pri- 
vate citizens to submit inventions and 
ideas which they believe will contribute 
to national defense and welfare. When 
in the judgment of the Council a proposal 
appears to be of value to the armed forces, 
the Council refers it to the proper techni- 
cal authorities in the agency concerned. 
The Army and Navy in turn furnish the 
Council with summary statements in 
urgent need of solution. The Council 
publicizes these statements among re- 
searchers and inventors throughout the 
country. 

Copies of the circular and summary 
statements of technical problems confront- 
ing the Army and Navy are available from 
the Council on request. Communications 
should be addressed to National Inventors 
Council, Department of Commerce, Wash- 
ington 25, D. C. 


@ President, Chicago Drug 
and Chemical Association 


Gerald F. Pauley, general branch man- 
ager of Monsanto Chemical Company’s 
Organic Chemicals Division sales office 
in Chicago, was elected president recently 
of the Chicago Drug and Chemical As- 
sociation. He will take office January 1. 


@ Leeds & Northrup Building 


Purchase of the two-story and basement 
building at 34 E. Logan Street, one block 
from its main plant, by Leeds & North- 
rup Company, manufacturers of electrical 
measuring instruments, automatic con- 
trols and heat-treating furnaces, has been 
announced by C. S. Redding, president of 
the 48-year-old firm. 

The building was owned and occupied 
by the Automatic Temperature Control 
Company, Inc., which has consolidated, at 
a new location, operations previously car- 
ried on at this and two other locations. 

The newly acquired property will add 
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“Nice voice, but he doesn’t appear 
to be much of a musician!” 


TOM HENDERSON 


approximately 11,000 sq. ft. of floor space 
to the 288,886 sq. ft. now in use at the 
Leeds & Northrup plant on Stenton Ave- 
nue. The purchase price was not revealed. 

The building will be adapted as quickly 
as possible, Mr. Redding said, to increase 
the effectiveness of services rendered by 
the company. 


@ Production Begins in New 
Calco Plant 


The first production unit of the new 
Willow Island, West Virginia, plant, of 
the Calco Chemical Division, American 
Cyanamid Company, has been completed 
and put into operation. A second large 
unit is scheduled for operation in Janu- 
ary 1948. All construction work and in- 
stallation of equipment scheduled for the 
current plant construction program is ex- 
pected to be completed by early spring 
1948. 

The management of the Willow Island 
Plant of the Calco Chemical Division, 
American Cyanamid Company, is con- 
ducted by D. H. W. Felch, Plant Man- 
ager, J. W. Dykes, Production Manager, 
and R. C. Lantz, Personnel Manager. 


@ Vice-President, Textile 
Colors Division 


Interchemical Corporation — Textile 
Colors Division, Fair Lawn, N. J., has 
announced the election of William B. De- 
Pass, Sales Manager, as Divisional Vice- 
President. Mr. DePass joined the Textile 
Colors Division (then Aridye Corporation) 
in 1939 as a Technical Representative. 
Later he became District Manager of the 
Southern District and earlier this year 
was appointed Sales Manager. Following 
his graduation from Clemson Textile 
School in 1933, Mr. DePass went with 
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Southern Bleachery & Print Works and 
subsequently with Ware Shoals Manu- 
facturing Company. 


@ General Releases 


General Dyestuff Corp., 435 Hudson 
Street, New York 14, N. Y., announces 
release of circulars describing the follow- 
ing products: 

Rapidogen* Golden Yellow R (Pat- 
ented)—a stable azoic preparation, soluble 
in caustic soda, which after printing and 
acid ageing, develops in the form of an 
insoluble pigment possessing good fast- 
ness properties. When printed on cotton 
or rayon fabrics it produces bright, golden 
yellow shades said to possess good fast- 
ness to washing, light and chlorine. It 
is applied in the usual manner for Rapido- 
gen colors. The stability in the print paste 
is good and the shade develops completely 
in acid ageing. It is suitable for the print- 
ing of fabrics which are to be given an 
imitation seersucker effect as its shade is 
not affected by overprinting with caustic 
soda. Circular G-490. 

Acid Chrome Red BA-CF—a straight 
chrome dyestuff which produces exception- 
ally brilliant shades of bluish red. It can 
be applied equally well by all chrome 
dyeing methods. The resultant shades are 
said to possess good fastness properties. 
The solubility is good and the level dye- 
ing properties sufficient to make the prod- 
uct suitable for application on raw stock, 
slubbing, yarn and piece goods on all 
types of dyeing machines. It leaves effect 
threads of cotton, rayon or acetate clean. 
It is a non-dusting powder and suitable 
for material which is to be rubberized. 
Circular G-491. 

Indanthrene Red Violet RHA Paste 
Fine—a finely dispersed paste standardized 
for printing. It is non-settling and grit- 
free and has all-round desirable proper- 
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ties for vat printing. It fixes readily on 
cotton or rayon. The resulting prints are 
said to possess very good fastness prop- 
erties. Circular G-492. 

Algol* Yellow GCA Paste Fine—a 
straight vat dye said to be of unsurpassed 
brightness of shade. It is stated that it 
is of extreme interest for the dyeing of 
yellow shades as well as for bright greens. 
It is suitable for the dyeing of cotton, 
rayon, linen and silk. On spun rayon- 
wool blended material good uniformity is 
obtained. Being in well dispersed form 
it can be applied by the pigment padding 
method, in package machine dyeing and 
all conventional dyeing methods. The fast- 
ness to washing and chlorine is said to 
be very good. It is stated that the light 
fastness of the straight yellow dye, de- 
pending upon the depth of shade, is fairly 
good to good and in green combinations 
the light fastness is very good. In addition 
to the Paste Fine brand, the following 
types are available: 

Algol Yellow GCA Double Paste Fine 
—twice as strong as the single paste, 
otherwise the same. 

Algol Yellow GCWF Powder—a dis- 
persed powder equal to the double paste 
in strength; suitable for pigment applica- 
tion and package dyeing. 

Algol Yellow GCA Powder—a concen- 
trated undispersed powder, six times as 
strong as the single paste. Circular G-493. 

Wool Fast Blue BLA Extra CF—an acid 
dyestuff which produces bright reddish 
blues said to possess good fastness to 
fulling and sea water and fairly good 
fastness to washing and light. Treatment 
with bichromate improves the fastness to 
washing, sea water and fulling. Since the 
shade is not affected to any extent by 
chroming, it is said to be well suited for 
shading and brightening of chrome blues. 
As it exhausts well from a neutral bath 
it is useful for the dyeing of mixed fabrics. 
It resists Rongalite and is consequently 
useful for the production of colored dis- 
charge work. It is sufficiently free from 
copper to be suitable for material which 
is to be rubberized. Circular G-494. 

Indanthrene Red Violet RHA Paste for 
Dyeing—a straight vat dye specially stan- 
dardized for dyeing purposes. The product 
is said to be particularly well suited for 
dyeing cotton and rayon piece goods ac- 
cording to the pigment pad process or 
for dyeing cotton and rayon yarns in 
skein or package form. It yields bright 
reddish shades of violet said to possess 
very good fastness to washing and to 
chlorine and good fastness to light in 
medium shades. It is best applied in re- 
duced dyeing according to a special IN 
process and in pigment pad-jig dyeing by 
padding as usual and reducing at 160 to 
170°F. Circular G-495. 


* Reg. U. S. Pat. Off. 
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Intersectional Contest— 


Studies in Soiling and Detergency* 


I. Introduction 


OR the past several years there has 

been considerable thought and dis- 
cussion on the subject of detergency and 
its evaluation. Undoubtedly this has been 
brought about by the appearance, during 
that same period, of a very great num- 
ber of synthetic detergents on the mar- 
ket. This condition has created a demand 
for a suitable standard method whereby 
the efficiency of these products might be 
evaluated. In answer to this demand sev- 
eral technical associations have organized 
reesarch committees for this purpose. 
Some praiseworthy work has come from 
these committees as well as from inde- 
pendent investigators, but to date no in- 
strument, method or soil has been ac- 
cepted as a standard for detergency evalu- 
ation. 

A greater majority of the work has 
been on instrumentation and method, and 
in the writers’ opinion, methods with ex- 
cellent possibilities have been evolved. 
In spite of this, however, it seems that 
a minimum of effort has been expended 
in the consideration of a standard soil or 
soils. Therefore the prime purpose of 
this investigation is the development and 
study of a standarl soil and its relation- 
ship to certain aspects of detergency evalu- 
ation. 


II. Review of Literature 


J. A. Woodhead et al (11) in attempt- 
ing to develop a method to improve re- 
producibility in detergency tests brings 
out that the most important factor in the 
method described is the random selection, 
for each test, of many pieces of soiled 
fabric each made at different times. The 
investigators report that in terms of 
standard deviation, the reproducibility of 
a determination was found to be about 
+ 7 when results were expressed as 
units of black removed under the condi- 
tions described. Further, it is possible to 
determine with reasonable assurance dif- 





* Presented at Intersectional Contest, National 
Convention, Chicago, Ill., October 25, 1947. 
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ferences between detergents which are 
greater than 6%. In this work the tests 
were run in any ordinary home-type 
washing machine. It is suggested that 
the method might be adapted to measure 
relative efficiencies of various types of 
washing machines as well as for evaluat- 
ing detergents. 

Vaughn et al (10) describes a method 
for preparing soiled cloth whereby a 
large portion of the soil solution is pre- 
pared in a small commercial-type washer. 
Indian Head Fabric, cut into yard squares 
and desized, was used. 

The soil solution consisted of: 

128 Liters Stoddard Solvent 


1600 grams Melted Crisco 
800 mls. Lubricating Oil 
240 grams Norit C (200 mesh) 


Norit C was added to one-half the 
other ingredients, the remainder of which 
was used as a rinse after the soiling in 
the washer of the muslin squares. 


A new method for the laboratory de- 
termination of the detergent value of 
washing preparations is reported by Jaag 
(6) in which pieces of cloth soiled with 
India ink, with India ink and mineral oil 
oil and with India ink and vegetable 
oil were washed with various detergents. 
Different detergents behaved differently 
toward the various types of soil. 

Van Zile (9) gives claim to a satisfac- 
tory soil formula consisting of carbon 
black, mineral oil and vegetable oil in 
CCl. The fabric is drawn through a soil- 
ing box and then into a chamber of 
baffles. This oblong chamber is heated 
by 10-kw. heaters which can be regu- 
lated in steps of 250 w. and air is drawn 
through it and discharged by means of a 
variable speed blower. 


One publication (3) reports a test soil 
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which is prepared by mixing (A) oil 30, 
lanolin 5, egg yolk 1, egg albumin | g. 
and (B) milk 250, cacao 20, starch 4 and 
sugar 10 g. B. is mixed cold, heated to 
boiling and diluted with 250 grams of 
water. One part of A is blended with 9 
parts of diluted B. The mixture is ap- 
plied with a viscose sponge to strips of 
mixed cotton and rayon fabric 20 cm. 
by 150 cm., the sizing having been re- 
moved from the cloth previously. 

Kelly (7) says that the laboratories of 
his company uses for a standard soil a 
combination of Oildag, Nujol, and edible 
tallow dispersed in carbon tetrachloride. 
He considers the Launder-Ometer as prob- 
ably the most widely approved instru- 
ment for the evaluation of all types of 
detergents and believes that it comes near- 
est to offering standardized results. 

Bacon (1) describes a method for the 
preparation of a standard soiled cloth 
using: 

60 grams Germantown Lampblack 

180 grams Crisco 

258 grams Nujol 

120 grams Wheat Starch (200 mesh) 

Dilute 10.3 grams of the above to 1000 
ml. using CCl. 

The Launder-Ometer is used in the 
washing procedure. 

Holland and Petrea (5) employed a 
standard soil having the following com- 
position: 

89.0% Stoddard Solvent 
2.5% Vaseline 

2.5% Paraffin Wax 
2.5% Stearic Acid 
2.5% Oleic Acid 

1.0% Norit C 

In addition to the usual reflectivity 
measurements, they determined the actual 
amount of soil removed by weight and 
by extraction, the quantity of solvent solu- 
ble material remaining in the cloth after 
washing. 

As a standard soil for cotton, Crowe 
and co-workers (4) used 6 grams of Oil- 
dag, 1.7 grams Wesson Oil and 3000 cc. 
CCl, as a carrier. For wool the standard 
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soil was 0.5 grams Lampblack, 7.5 grams 
Edible Tallow, 25.0 grams Nujol and 
4000 cc. CCh. 


Snell (8) uses a standard soil composed 
of a carbon black-oil mixture which is 
diluted with carbon tetrachloride. The 
Launder-Ometer is not recommended in 
that its reproducibility is poor. For this 
reason a household washer or small com- 
mercial wheel is preferred in this report. 


In addition to the usual measurements, 
the same investigator (8) attempts to de- 
termine the dispersing power by shaking 
coated burnt umber with a given deter- 
gent solution and ascertaining the extent 
of the suspension. 


III. Development of a Standard 
Soil 


Standard Soils now in common usage 
all have some outstanding fault which 
in a majority of cases outweighs the vir- 
tues of a particular solution. 


In order to fully evaluate the essential 
qualities of any given detergent for tex- 
tile purposes, it is mecessary to have a 
standard soiled cloth which will contain 
a definte amount of oil or wax of a type 
as nearly inactive as possible. Many 
materials will not do for this reason, 
since their innate detergency values will 
tend to react unpredictably with the de- 
tergent being evaluated. Also necessary 
is a color agent, a portion of which can 
be removed by washing in order to give 
a check on reflectivity. Neither the oil 
nor the color agent should be too easily 
removed, as high concentrations of the 
detergent would cause results out of all 
proportion to its value. Another common 
fault to be avoided is the tendency of a 
soiled sample to become less washable in 
direct proportion to its age due to oxida- 
tion. Finally, the solution must coat the 
cloth uniformly as to color and to weight. 
Though not absolutely essential, the sol- 
vent used should not be too volatile, and 
should have some tendency toward hold- 
ing the color agent in solution, or sus- 
pension, as the case might be. 


General Procedure and Method of 
Tabulation 


The cloth used in this phase of ex- 
perimentation was 64 x 64 sheeting, de- 
sized and bleached. Samples were cut 
4” x 4” and overedged to prevent loss of 
threads in laundering. 


Reflectivity measurements were made 
with a Hunter Multi-purpose Reflecto- 
meter, using the green filter (0.612) with 
the 60-AZ standard. 


All extractions were run in soxhlet ex- 
tractors for three hours using ethyl ether. 
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Results were calibrated as percentages 
as follows: 

Soil added—Increase in weight after 
soiling against bone dry weight of un- 
soiled cloth. 

Soil removed—Loss in weight after 
laundering against weight of soil added. 

Brightness Increase—Amount of in- 
crease in percent between unwashed and 
washed sample. 

Percent Oil Remaining—Amount of oil 
extracted in soxhlet against weight of 
soiled, unwashed cloth. 

The formula selected, its preparation 
and method of application is given be- 
low. In the case of the various formulas 
tried and rejected, their formulas, prep- 
aration, application and general results 
obtained, are given either in the heading 
of their classification, or under “Results” 
after each formula. 

Four duplicates were run in each series 
of tests, of which the best three selected 
as examples in each case. 

Soil Formula: 

0.25% Alkanol WXN (alkyl aryl 
sulfonate) 

2. 0% Oildag 

8. 0% Gulf 3F Fibre Spray Oil 

89.75% Stoddard Solvent 


Soiling Procedure: 


A stainless steel tray 6” x 6” x 3”, 
was constructed to hold the soiling solu- 
tion. Samples are immersed in the solu- 
tion by hand, held parallel to, but in no 
case touching, the bottom of the tray, 
and are agitated slightly for 15 seconds. 
Remove, drain, and strip excess solution 
from the cloth by drawing the thumb and 
forefinger of one hand lightly down the 
cloth in a parallel over-lapping pattern 
until the entire sample has been stripped. 
Place in a speed dryer (a whirlwind sam- 
ple dryer was used) at room temperature 
for ten minutes, An alternate method is 
to place the sample on a wire rack with 
a bleached piece of sheeting both under 
and over it, and dry flat in a steam oven 
at 95-100° C. for 30 minutes. Unless a 
cloth is placed over as well as under the 
sample, the under-side will become lighter 
than the top side due to absorption by 
the sheeting. A reflectivity reading, front 
and back is then made on each sample. 
Following this the samples are dried to 
constant weight. 


Washing Procedure: 


Varying concentrations of detergents 
in distilled water as desired, are heated to 
approximately 160° F. and 200 ml. are 
placed with a soiled sample and 10-14” 
steel balls in a Launder-Ometer jar. This 
is run at 160° F. for 45 minutes at 42 
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rpm. in the Launder-Ometer. The sam- 
ples are then rinsed in 200 ml. of dis- 
tilled water at 140° F., giving 50 double 
shakes by hand, and followed by two 
cold rinses of 200 ml. each of 50 double 
shakes. The soiled cloth is run through 
a wringer, and dried to constant weight. 
The percent soil laundered out is calcu- 
lated and the reflectivity is again meas- 
ured. Three hour extractions, as men- 
tioned before, are then run; the oil ex- 
tracted is dried and weighed and the per- 
cent oil is calculated, For more detailed 
information, the pH of each detergent so- 
lution was determined before laundering. 


Comment: 


Some differences in the amount of soil 
of a certain type which could be added 
to like samples arose. Probably the great- 
est factor affecting this was the moisture 
content of the sample. Although the pro- 
portion of soil removed remains fairly 
constant regardless of the amount of soil 
added, a cloth that would weigh exactly 
(within one or two percent, that is) as 
predicted is preferred. Possibly the best 
method would be to soil the cloth im- 
mediately after its first weighing while it 
is still in a kone dry condition. This 
should ensure fairly constant results. 
The addition of a wetting agent, Alkanol 
WXN for example, was found to in- 
crease the amount of soil added, and at 
the same time it helped to increase the 
evenness of the shading. 


Section A 


Aqueous’ Solutions—Starch or Gum 
Paste. Mineral Oil Emulsions—Pulver- 
ized Carbon Color Agents 





I. Procedure: 


Mix gum (or starch, as the case may 
be) and a small amount of water at room 
temperature into a thin paste. Heat re- 
mainder of water on steam bath to a 
minimum temperature of 95° C. Pour 
in gum, stirring-rapidly until solution 
reaches maximum viscosity and begins to 
thin, then add the oil. Continue stirring 
until it is thoroughly emulsified. Pour 
into Mason Jar, add carbon and shake 
vigorously until carbon is evenly dis- 
tributed. 


II. Preparation of Cloth: 


Submerge cloth in a beaker of the so- 
lution; allowing it to fully soak into the 
fibers. Slightly better results are obtained 
by applying solution with a paint brush. 
Run samples through a wringer, and dry 
flat on a cloth-covered wire rack in a 
steam oven for 30 minutes at 95-100° C. 


III, Formulas and General Results: 


Given individually on the following 
pages. 
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1V. Comment: 

Solution #9 showed the only real prom- 
ise, but a thorough check indicated its 
unsuitability. It was impossible to ob- 
tain a shade that would remain within 
a 5% variation between samples. The 
starch (or gum) carrier, being water solu- 
ble, washed out almost completely, even 
in small concentrations of detergents, and 
the carbon went with the starch into a 
soap emulsion. 

Solution #1: 
10.0% Starch (Clinton 60 F.) 
1.0% Heavy Mineral Oil 
1.5% Norit Carbon 
88.5% Water 

The solution was too thick to fully 
soak into the fibers, causing an undesir- 
able stiffness, an uneven coating, and pro- 
ducing a light shade of grey out of all 
proportion to the heavy amount of car- 
bon used. Spotting was caused by exces- 
sively large globules of oil and carbon, 
the result of mixing those ingredients 
previously to emulsifying oil. 

Solution #2: 
5.0% Starch (Clinton 60 F.) 
3.0% Heavy Mineral Oil 
0.5% Norit Carbon 
91.5% Water 

Results: 

Approximately the same as in #1, though 
darker and a little more even, the sam- 
ple was slightly stiff and spotty. 

Solution #3: 
4.0% Starch (Clinton 60 F.) 
4.0% Heavy Mineral Oil 
0.4% Norit Carbon 
91.6% Water 

Results: 

Not enough starch to carry oil. Poor 
emulsion with excess of oil, and lumps 
of carbon on top of mixture. Sample 
blotted; too stiff, and of no value at all. 


Solution #4: 
4.0% Starch (Clinton 60 F.) 
2.0% Heavy Mineral Oil 
0.2% Norit Carbon 
91.8% Water 


Results: 

Worse than #3. Virtually none of oil 
emulsified. Useless to even take a sample. 
Solution #5: 

6.0% Starch (Clinton 60 F.) 
2.0% Heavy Mineral Oil 
0.2% Norit Carbon 

91.8% Water 


Results: 


Fairly even coating, but slightly stiff. 


Shade lighter than desired. 
Solution #6: 
5.0% Gum (Ace W) 
3.0% Heavy Mineral Oil 
0.5% Norit Carbon 
91.5% Water 
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Results: 

Solution much too thick. Did not coat 
sample evenly or thoroughly. Very low 
percentage of carbon adhered. Much too 
stiff. 

Solution #7: 
3.0% Gum (Ace W) 
3.0% Heavy Mineral Oil 
0.5 Norit Carbon 
93.5% Water 

Results: 

Still slightly stiff and uneven. Slightly 
lighter than desired, and very spotty due 
to another abortive attempt to mix oil 
and carbon before emulsifying. Carbon 
tends to lump when introduced in man- 
ner first described, but is even less fully 
distributed when mixed in oil. 

Solution #8: 
2.0% Gum (Ace W) 
3.0% Heavy Mineral Oil 
0.5% Norit Carbon 
94.5% Water 


Results: 
Slightly uneven and a bit light, other- 
wise fairly good. 
Solution #8 A: 
2.0% Gum (Ace W) 
3.0% Heavy Mineral Oil 
0.5% Norit Carbon 
0.5% Norit Carbon (After Solution 
cooled) 
94.0% Water 
Results: 
Very close to correct shade. Slightly 
uneven. 
Solution #9: 
3.0% Gum (Ace W) 
4.0% Heavy Mineral Oil 
1.0% Norit Carbon 
2.0% Sodium Oleate 
90.0% Water 


Results: 

Good shade, only very slightly uneven, 
not too stiff. (Soap gives a slightly better 
emulsion, but for accurate use of sample 
with detergents, its use is not recom- 
mended). 

Solution #10: 
1.5% Gum (Ace W) 
1.5% Starch (Clinton 60 F.) 
1.0% Norit Carbon 
2.0% Sodium Oleate 
4.0% Heavy Mineral Oil 
90.0% Water 
Results: 
Fairly even, but a little dark. 
Solution #11: 
3.0% Gum (Ace W) 
2.0% Wax (125° AMP) 
4.0% Linseed Oil 
0.2% Norit Carbon 
90.8% Water 

Results: 


A graphite-like precipitate formed, 
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which gave the sample an oily texture, 
but stained it only where the precipitate 
was rubbed on. 


Solution #12: 
0.5% Cation-active Softener 
1.0% Borax 
0.2% Bone Black 
7.5% Heavy Mineral Oil 
90.8% Water 


Results: 

Borax was added to rest of solution 
after it was mixed to increase the pH for 
better penetration. Solution was a poor 
emulsion made worse by the addition of 
borax. Not practical. 


Section B 


Stoddard Solvent Solutions—Petroleum 
Jelly or Heavy Mineral Oil Solutes— 
Pulverized Carbon Color Agents 


I. Procedure: 

Mix oil (or jelly) with the solvent. A 
slight amount of heat aids in dissolving 
the jelly. Put carbon in just prior to 
soiling sample as it will settle out of 
solution in a very short time. 


Il. Preparation of Cloth: 

Place solution in Launder-Ometer jar 
(add carbon, as mentioned above) put in 
10-14” steel balls, and insert cloth Fasten 
jar into Launder-Ometer and run for 30 
minutes at 42 RPM’s. Remove sample, 
drain, and dry flat on a cloth-sovered 
wire rack in a steam oven for 30 minutes. 
III, Formulas and General Results: 

Given individually on the following 
pages. 

IV. Comment: 

In this group, Solution #5-A appeared 
to present the best qualifications. A de- 
tergency evaluation was run on this soil 
using the method previously explained. 
The brightness increase and the percent 
of soil removed was rather high for the 
low concentration of detergent used. A 
serious drawback to this type of soil, is 


the settling rate of the carbon. It is vir- 


tually impossible to keep the solution 
agitated enough to hold the carbon in 
suspension while inserting the sample 
into the Launder-Ometer. This results in 
heavy creasing and uneven soiling of the 
sample. 
Solution #1: 

5.0% Petroleum Jelly 

0.5% Norit Carbon 

94.5% Stoddard Solvent 


Results: 

This sample was run for 60 minutes. 
Was too dark, uneven, and carbon col- 
lected in the creases. 

Solution #2: 
7.5% Petroleum Jelly 
0.2% Norit Carbon 
92.3% Stoddard Solvent 
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Results: 

Slightly lighter than #1, but with the 
same faults, Also run for 60 minutes. 
Solution #3: 

5.0% Heavy Mineral Oil 

0.2% Bone Black 

94.8% Stoddard Solvent 
Results: 

Very poor. Not enough oil to carry car- 
bon. Carbon caked cn cloth and on steel 
talls, leaving solution clear. 

Solution #4: 
4.0% Petroleum Jelly 
0.1% Bone Black 
95.9% Stoddard Solvent 
Results: 

Virtually the same as in #3. Not enough 
oil, but carbon did not cake quite as 
badly. 

Solution #5: 
7.5% Petroleum Jelly 
0.2% Bone Black 
92.3% Stoddard Solvent 
Results: 

Slightly darker than desired. Slightly 
uneven in coating. Approximately 10.26% 
reflectivity. 

Solution #5A: 
7.5% Heavy Mineral Oil 
0.2% Bone Black 
92.3% Stoddard Solvent 
Results: 

Gave a very desirable shade, but col- 
lection of carbon in creases remains. Ap- 
proximately 26.08% reflectivity. 
Solution #6: 

7.5% Heavy Mineral Oil 
0.2% Norit Carbon 
92.3% Stoddard Solvent 


Results: 
Much too dark. Uneven shading. 


Solution #7: 
10.0% Paraffin—125° AMP 
0.2% Norit Carbon 
89.8% Stoddard Solvent 
Results: 
Slightly darker than #6, with identical 
faults, 
Solution #8: 
7.5% Heavy Mineral Oil 
0.2% Activated Carbon 
92.3% Stoddard Solvent 
Results: 
Much too dark. Very uneven. 


Section C 
Stoddard Solvent Solution*—Organic 
Oils or Petroleum Jelly Solutes—Oil 
Soluble Dyes, Color Agents 

I. Procedure: 

Make a paste of the dye and a small 
amount of the oil. (If oleic acid is used, 
compound the paste with it before adding 





* With the exception of solution #8 and 
#8-A where CCl, was used. 
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to oil). After smoothing out all lumps, 
add remainder of oil, and stir well. Pour 
into solvent and continue stirring until 
solution is homogeneous. 
Il. Preparation of Cloth: 


Immerse sample in the solution for 30 
seconds at room temperature. Remove, 
drain, and strip excess solution off by 
drawing sample between thumb and fore- 
finger in a parallel overlapping pattern 
until the entire sample has been stripped. 
(It was found that a wringer tended to 
press the solution conto one side of the 
cloth more heavily than the other). Dry 
flat on a cloth placed on a rack in a 
steam oven at 95-100° C. for 30 minutes. 
III, Formulas and General Results: 

Given individually on the following 
pages. 

IV. Comment: 

Of these soils, it was decided to con- 
centrate on an evaluation of solution 
#12-E, since it gave a very even shade, 
was easy to apply, and washed consis- 
tently. The Calco Oil Reds also seemed 
desirable at first, but several drawbacks 
were discovered. Foremost of these was 
a serious tendency to crock; the dye rub- 
bing off, and removing a considerable 
amount of oil in the process. 

In order to fully dissolve the dye used 
in Solution #12-E, it was necessary to use 
oleic acid, which has some detergency 
action in water. This one property lends 
some doubt to the advisability of using 
such a soil in detergency evaluation. Sev- 
eral detergency checks were made using 
this soil. 


Solution #1: 
5.0% Heavy Mineral Oil 
0.5% Nigrosine 
94.5% Stoddard 


Results: 
Fairly good, but dye settled out slowly, 
gave an uneven coating. 


Solution #2: 
10.0% Heavy Mineral Oil 
0.5% Nigrosine SSB 
89.5% Stoddard Solvent 


Results: 

Good, but too dark. Solution when fil- 
tered, gave a light violet filtrate, and left 
most of the dye on the paper. Not sol- 
uble enough to give the desired solution. 
Solution #3: 

0.5% Calco Oil Red, N-1700 
0.5% Pine Oil 
5.0% Oleic Acid 
89.0% Stoddard Solvent 
Results: 

Gave a very even coating with a single 
short immersion. Red was used rather 
than black, because it was the best oil 
soluble dye available in the Laboratory 
at that time. 
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Solution #4: 
0.5% Calco Oil Red N-1700 
7.5% Petroleum Jelly 
2.0% Oleic Acid 
90.0% Stoddard 
Results: 

Slightly lighter than #3, but same good 

qualities. 

Solution #5: 
0.5% Calco Oil Red N-1700 
7.5% Heavy Mineral Oil 
82.0% Stoddard Solvent 

Results: 

About the same as #4. All Calco Reds 

crock badly. 

‘elution #6: 
0.5% Calco Oil Black—B3804 
7.5% Heavy Mineral Oil 
92.0% Stoddard Solvent 

Results: 

Solvent precipitated dye out of solu- 
tion at room temperature, and when 
heated also. 

Solution #6-A: 
0.5% Calco Oil Black—8603 
7.5% Heavy Mineral Oil 
92.0% Stoddard Solvent 
Results: 
Same as in #6. 
Solution #7: 
0.5% Calco Oil Black—B3804 
10.0% Petroleum Jelly 
89.5% Stoddard Solvent 
Results: 
Same as in #6 and #6-A. 
Solution #8: 
0.5% Calco Oil Black—8603 
10.0% Heavy Mineral Oil 
89.5% Carbon Tetrachloride 
Results: 

Fairly good, Still some insoluble mat- 
ter suspended in solution, but dyed sam- 
ple very evenly to a bluish-black shade. 
Solution must be kept tightly capped to 
prevent evaporation of carbon tetrachlor- 
ide. 

Solution #8-A: 
0.5% Calco Oil Black—B3804 
10.0% Heavy Mineral Oil 
89.5% Carbon Tetrachloride 
Results: 

Fair, but with slightly more insoluble 
matter than in #8. Gave sample a greenish- 
black shade with some streaking from 
impurities. 

Solution #9: 

0.5% Calco Oil Black—B3804 
10.0% Heavy Mineral Oil 
89.5% Stoddard Solvent 

Results: 

Heated dye dissolved in oil to boiling, 
also heated solvent to boiling. Dye 
changed from greenish-black to a pink- 
ish-violet shade and when added to sol- 
vent gave an orange-black solution with 


P737 











Proceedings of the American Association of Textile Chemists and Colorists 


a black scum on the surface. The separat- 
ing out of the black coloring matter made 
it impossible to get an even shade of the 
dye on a sample of cloth. 


Solution #10: 
0.5% du Pont Oil Black BG 
10.0% Heavy Mineral Oil 
89.5% Stoddard Solvent 


Results: 

Part of black element of dye formed on 
surface of solution as with the Calco 
Blacks. Apparently it is none too soluble 
in the oil and when solvent is added it 
lowers the solubility of the dye. 


Solution #11: 
0.5% Oil Black Jet Liquid 
10.0% 3F Fibre Spray Oil 
89.5% Stoddard Solvent 
Results: 
Only partially soluble. Darker elements 
refused to go into solution. 
Solution #12: 
0.5% General Powder Black #2671 
10.0% 3F Fibre Spray Oil 
89.5% Stoddard Solvent 


Results: 
Same as in #11. 

Solution #12-A: 
0.5% Calco Oil Black #B-3804 
3.0% Oleic Acid 
6.5% 3F Fibre Spray Oil 
90.0% Stoddard Solvent 

Results: 

Few impurities undissolved. Dyed sam- 
ple light gray shade—slightly spotted. 
Solution #12-B: 

0.5% Calco Oil Black #8603 
3.0% Oleic Acid 
6.5% 3F Fibre Spray Oil 
90.0% Stoddard Solvent 
Results: 

Few impurities undissolved. Dyed sam- 
ple blue-gray shade—slightly spotted. 
Solution #12-C: 

0.5% du Pont Oil Black BG 

3.0% Oleic Acid 

6.5% 3F Fibre Spray Oil 

90.0% Stoddard Solvent 
Results: 

Few impurities undissolved. Dyed sam- 
ple gray-brown shade—slightly spotted. 
Solution #12-D: 

0.5% General Oil Black #2671 

3.0% Oleic Acid 

6.5% 3F Fibre Spray Oil 

90.0% Stoddard Solvent 
Results: 

Very few impurities remained difficult 
to put into solution, but very stable when 
thoroughly dissolved. Do not heat this dye 
in or out of solution. (A gummy mass 
is formed that is almost impossible to 
dissolve in Stoddard). Dyed sample blue- 
gray. 
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Solution #12-E: 
0.5% General Oil Jet Liquid Black 
3.0% Oleic Acid 
6.5% 3F Fibre Spray Oil 
90.0% Stoddard Solvent 


Results: 

Slightly lighter shade than 12-D. When 
washed reflectivity of sample rose from 
13.90% to 18.92% an increase of 26.53% 
in brightness. 

Solution #12-F: 
0.5% National Oil Black #5115 
3.0% Oleic Acid 
6.5% 3¥F Fibre Spray Oil 
90.0% Stoddard Solvent 


Results: 
Fairly soluble in oleic. Dissolves faster 
in pure oleic than in mixture of oleic and 
oil. Gives a darker shade than desired. 
Rather hard to remove all lumps and im- 
purities, but once in solution, it stays in. 
Solution #13: 
0.5% National Oil Black #5115 
10.0% 3F Fibre Spray Oil 
89.5% Stoddard Solvent 

Results: 

Only slightly soluble. Not enough to 
give an even solution or suspension. 


Section D 


Stoddard Standard Solvent Solutions 
Containing Oil-dag (Colloidal Graphite 
in Oil), and Water Solutions Containing, 
Aquadag (Colloidal Graphite in Water). 
I. Procedure: 

In the case of the Oildag solutions, mix 
the Oilttag with the oil before adding it 
to the solvent. 

Simply mix the Aquadag with the cor- 
rect amount of distilled water and stir 
rapidly. 

Both colloids disperse evently and rap- 
idly in their respective solutions. 

IF, Preparation of Cloth: 

It was first attempted to soil the cloth 
by merely dipping the sample into a 
beaker of the solution. This, however, 
produced unsatisfactory results. Graphite 
settled in the creases, and in the case of 
the Aquadag, only poor permeability was 
obtained. Though not quite so even a 
sample is produced with the best soil 
of this group as is produced with the 
test of the Section C solutions, several 
of these soils are even enough for com- 
parative checks within five percent. 

A better method of soiling is to dip 
the sample in a metal tray of the solu- 
tion, holding the cloth parallel to the 
bottom of the tray, and agitating it 
slightly. After 30 seconds immersion, re- 
move and drain. Dry either in a speed 
dryer at room temperature 10 minutes, 
or flat on a cloth covered rack (with a 
cloth covering the sample) for 30 minutes 
at 95-100° C. 
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Ill. Formulas and General Results: 

Given individually on the following 
pages. 

IV. Comment: 

Several of these solutions show prom- 
ise. They are not too volatile, produce an 
even coating, wash out in a reasonable 
ratio to the detergency concentration, and 
only a small portion of the graphite set- 
tles out—that portion doing so slowly 
over a considerable number of hours, and 
it is easily returned to an homogenous 
state by a few vigorous shakes. Unlike 
the dye solutions, by using a thimble, the 
oil remaining in any of these samples 
may be removed without also removing 
the color agent (graphite, in this case). 
When extractions are run on dye soils, the 
dye is extracted in solution with the oil 
remaining—a rather undesirable prop- 
erty. 

The Alkanol WXN, an oil soluble wet- 
ting agent, was used to obtain a faster 
soiling with a more even penetration. 
It increases the tendency of the graphite 
to settle, but not enough to alter the 
homogenity of the solution to any ap- 
preciable extent. It also has a slight 
detergency value, but checks show errors 
presumably due to this to be less than 
75%. 

Solution #1: 
10% Oildag 
7.0% 3¥F Fibre Spray Oil 
92.0% Stoddard Solvent 


Results: 

Slightly lighter soil than desired. Some 
collection of graphite in creases, other- 
wise very even. Fast permeability. Tend- 
ency for some of the graphite to settle 
out overnight. 

Solution #2: 
1.0% Aquadag 
99.0% Water 
Results: 

Rather uneven soiling probably caused 
by low permeability. Apparently more 
prone to settling out than Oildag. Shade 
good if evened out. 


Solution #3: 
2.0% Oildag 
8.0% RF Fibre Spray Oil 
90.0% Stoddard Solvent 
Results: 

Somewhat darker than #1. Overall shad- 
ing uneven, and some creasing still evi- 
dent. Applied solution to sample at room 
temperature and to other samples at 50° 
C. No appreciable difference in shading 
or amount of soil added. 


Solution #4: 
1.0%: Oildag 
2.0% Alkalol WXN 
8.0% -3F Fibre Spray Oil 
89.0% Stoddard Solvent 
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Results: 

Slightly lighter than Solution #3. Gives 
a very even coat of soil. Too much AI- 
kanol. 


Solution #5: 


2.0% Oildag 

10% Alkanol WXN 
8.0% 3F Fibre Spray Oil 
89.0% Stoddard Solvent 


Results: 


Very good shade, bur still too much 
Alkanol for use as a detergent evaluator. 


Solution #6: 


2. 0% Oildag 

2.25% Alkanol WXN 

8. 0% 3F Fibre Spray Oil 
89.75% Stoddard Solvent 


Results: 


Excellent shade as in #5. 0.25% WXN 
sufficient as dispersing agent. 


Final Selection of Standard Soil 


After careful analysis of the results ob- 
tained from all types of soils investigated, 
four soils were selected as having the 
most desirable characteristics. Samples 
were then soiled, washed and evaluated 
according to the method previously de- 
scribed. 


For results, see Table #1. 


Three of the four soils selected were 
from Section D of the experimental soils. 
The other was from Section C. This “C” 
type of soil was eliminated for several 
reasons, the most important of which was 
the fact that the dye remaining in the 
sample after washing was extracted along 
with the residual oil. Then too, the dyed 
samples tended to wash streakily, and un- 
washed samples tended to crock, or mark- 
off, badly on anything with which they 
happened to come in contact, and too 
much soil was removed in ratio to the de- 
tergent concentration. 


Of the three Section D soils, number 
six was selected as something of a com- 
promise. It would be desirable to elimi- 
nate all Alkanol as in number three, since 
almost any wetting agent has some de- 
tergent qualities, but without it a cer- 
tain amount of streakiness appears caused 
by poor soil penetration. Solution num- 
ber four while producing good results 
suffers loss of accuracy due to the large 
amount of Alkanol present. In a series 


' of check experiments, it was determined 


that .25% Alkanol did not effect wash 
results appreciably. Consequently, num- 
ber six was selected as the Standard Soil 
for further experimentation. 


IV. Wash Characteristics of 
Standard Soil as Affected by Age 
of Soiled Samples 


The purpose of this phase of the inves- 
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TABLE I 
Soil Selection 
Detergent—.25% Sodium Oleate 
% Bright- % Oil 


Soil % Soil % Soil ness Remain- 
Solution 4dded Removed Increase ing 
#3 8.40 66.94 22.94 3.35 
Section D.. 9.01 66.90 23.72 3.64 


8.93 66.69 24.61 3.49 
8.57 67.30 23.53 3.41 


F4 7.21 68.87 25.00 2.66 
Section D.. 6.94 72.10 25.59 2.47 


6.78 73.28 24.31 2.33 
6.43 72.96 24.78 2.34 
#6 6.54* 68.16 21.28 2.74 
Section D.. 6.52 63.55 19.41 2.60 
6.23* 64.67 23.53 2.74 
6.43 64.44 22.16 2.62 
# 12-E 10.28 93.47 27.35 1.33 
Section C.. 11.22 94.06 26.96 1.36 
10.50 92.78 26.66 1.36 
10.41 93.83 25.69 1.41 


* Rinsed twice in distilled water after soiling 
and drying to determine effect, if any, of Alkanol 
present in soil on soil adherence No apparent 
effect 


tigation is to determine the effect, if any, 
of the conditions of storage of the soiled 
samples in regard to their wash charac- 
teristics. This work is similar to that of 
Bacon (1) in certain respects; however, 
the results of this paper may be compared 
with his only to a limited degree. 

Two types of storage were used. One 
series was kept in a calcium chloride 
desiccator, and the other in an unsealed 
drawer. It is important to note that due 
to a rather long time interval between the 
evaluation of the two series, a wide dif- 
ference in soiling method appeared. As 
improvements in applying the soil were 
proven practical, changes were made in 
the original procedure. The size of the 
samples was gradually increased over a 
period of time in an attempt to cut 
weighing error factors by increasing the 
sample area, and in consequence, the 
amount of soil present. 

Samples of a series are directly compar- 
able within the series, but allowances must 
be made for the two variations mentioned 
above when comparison between the ser- 
ies is desired. 


A. Sample Stored in a Desiccator 


PROCEDURE: 


Samples in this series were cut, soiled, 
and washed according to the procedure al- 
ready given in Section III, Development 
of a Standard Soil unde- General Pro- 
cedure and Method of Tabulation. 


The samples of no age were washed 
immediately following soiling and weigh- 
ing. The others were kept in a desiccator 
and were removed and washed at inter- 
vals as shown by figures 1, 2, & 3 under 
Results. 


B. Samples Aged in an Un-sealed 
Drawer 
PROCEDURE: 


Samples of bleached, but not finished 
64 x 64 sheeting, over-edged and desized, 
and measuring approximately 414 x 414 
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inches were prepared. A sufficient number 
of samples were prepared to run evalua- 
tions for the desired detergent concentra- 
tions at intervals of no age to twelve 
weeks with a check for each, were bone- 
dried for two hours at 105° C., cooled 
in a desiccator, and weighed. They were 
then stapled together in groups of eight, 
with leaders on each end, with a wire 
stapler. 


The Standard Soil Solution was padded 
onto the fabric samples by means of a 
shallow stainless steel tray and two rub- 
ber rolls having approximately 117 pounds 
pressure across the nip. Each group was 
run separately and with no_ further 
squeeze or treatment, were hung in a 
steam oven to dry for 30 minutes at 
105° C. 


From this point the samples were treated 
according to the method described pre- 
viously under Part III except that they 
were put into a manila folder and placed 
in a drawer to age. 

RESULTS: 


Figures 1, 2 and 3 illustrate desiccator 
aging whereas figures 4, 5 and 6 portray 
the effect of aging in a drawer according 
to the conditions of this experiment. For 
a comparison of desiccator aging and 
drawer aging as regards the weight change 
of the soil due to aging see Table #2. 





TABLE II 
Weight Change Due to Aging of Soiled Samples 
(Each figure represents an average of two 





samples) ; 
(—) Indicates a loss in weight 
ige Dessicator Drawer 
OT eterna 0.20° ses 
oe +0082 ae 
—0.17% _ 
—0.10%, saa 
DWE vcnkeweense +0.30% —0.35% 
—0.13% —0.41% 
—0.34% —0.30% 
—0.20°%, —0.03% 
S Se Gases —0.18°%, —N.25% 
+0.02% —0.40% 
—0.37%, —0.07%, 
—0.04° —0.05% 
5 EE odin dads —0.28°, —0.33% 
—0.22% —0.35% 
—0.27% —0.24%, 
—0.26% —0.20% 
6 weeks ...... —0.03%, peak 
—0.24% pa eb 
—0.51% so 
—0.09% oan 
8 weeks ...... —0.37% —0.15% 
—0.52% —0.41% 
—0.56% —0.38% 
—0.34% —0.48%, 
eer rere —0.74%, —0.19%, 
—0.56% —0.69%, 
—0.42% —0.58% 
—0.37% —0.44%, 
COMMENT: 


This experiment indicates only that a 
second baking (such as all the samples 
had—to determine the aging change— 
except the no age series) definitely makes 
the soil removal and brightness increase 
lower, and increases slightly the amount 
of oil remaining. Other than this the 
samples, regardless of age, are fairly 
well grouped—particularly in regards to 


739 














yet 





f WZ: a samme i 




















TR aehesteey 


re 








| Detergent Concentration 

















ES 
ee 
ead 































gE 
$ Higs355334 
i RS: 






Re 


a 







































































Ey tk red lon the Pameral qa 
aa ta! ae ca { Bae Ea 





| dae He apa 
i haeipele S7zie } 























Proceedings of the American Association of Textile Chemists and Colorists 


brightness. Soil removed is reasonably 
consistent also. The oil remaining calcu- 
lations are apparently not quite so accu- 
rate. It is suggested that, since the oil 
remaining is generally the approximate 
complement to the soil removed, this 
evaluation factor be eliminated as super- 
fluous. The fact that about 2/5 of the total 
evaluation time is taken up with this 
factor should be considered also. 


Figure 2 compares favorably with the 
findings of Bacon (1) whereas figure 5 
does not. This merely bears out the gen- 
erally accepted fact that some soils are 
more stable than others. In the case of 
the soil used in this experiment, the writers 
believe that storage in an unsealed drawer 
would be sufficient for most detergent 
evaluations. This is based, in part, on the 
results shown in Table II. If a soil was 
made up of constituents possessing un- 
saturated bonds or oils that tended to 
volatilize, it is agreed that storage in a 
desiccator would be necessary. 


V. The Effect of Sample Area on 
the Removal of a Standard Soil 


The object of this experimentation is to 
determine the effects in detergency evalua- 
tions of varying the size of the fabric 
samples, other conditions being constant. 
Logically, the larger the sample area, 
and the greater the amount of soil present 
as a function of that area, the less the 
soil removal becomes, the per cent bright- 
ness decreases proportionately, and the 
greater is the per cent of oil remaining. 


PROCEDURE: 


Samples of 64 x 64 sheeting 4.5 x 4.5, 
4.25 x 4.25, and 3.75 x 3.75 inches were 
prepared, soiled, washed, and evaluated 
according to the method described under 
Part IV-B in the Procedure. The results 
of this work are depicted in Figures 7, 
8, and 9. 


DISCUSSION OF RESULTS: 


The hypothesis advanced atove appears 
to be in agreement with the experimental 
results, Percentage differences for the vari- 
ous sample sizes are in no case over- 
whelming, but are nonetheless present. 
Apparently, sample sizes are not too crit- 
ical, but individual samples should al- 
ways come as close to a standard area as 
possible for best results. Great differences 
of sample area cannot be tolerated, as is 
proven by the figures for the 3.75 x 3.75 
inch samples as compared to the other two 
series, which are somewhat closer to each 
other in size and results. 


VI. Influence of Length of Wash 
on Soil Removal 


Samples of fabric were prepared, soiled, 
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washed and evaluated according to the 
method described under Part IV-B in the 
Procedure with the exception that the 
length of the wash period was varied. 


The results of this experiment are 
shown in Table 3. 


TABLE III 
Effect of Length of Wash on Soil Removal 
Detergent .25% Sodium Oleate 
% Bright- % Oil 
% Soil % Soil ness Remain- 
Added Removed Increase ing 
46.90 20.29 4.60 
50.30 21.38 4.74 
51.51 20.59 4.57 
50.65 20.78 4.55 


Wash 
Time 
15 Minutes .. 8.02 
30 Minutes .. 8.80 
45 Minntes .. 8.78 
60 Minutes .. 8.25 


It is generally conceded, all other con- 
ditions being constant, that a saturation 
or equilibrium point is reached after the 
lapse of a certain time period. Under 
the conditions of this part of the inves- 
tigation, it is indicated that the equilib- 
rium is reached in the vicinity of 30 
minutes as regards soil removal whereas 
with the brightness increase of oil re- 
maining, the peak seems to have been 
reached somewhere under fifteen minutes. 


VII. Relation of Temperature to 
Soil Removal 


In this phase of the study cotton fabric 
was treated for detergency evaluation in 
the prescribed manner. (Procedure, Part 
IV-B) and divided into two sets. One set 
was laundered at a temperature of 125° 
F. and the other at 160° F. The results of 
these evaluations are portrayed in Table 
#4. - 

The general trend of thought is that 
increasing temperatures will yield greater 
soil removal. Contrary to this, the figures 
in Table #4 indicate that the reverse 
might be true. In order to verify these 
findings, the experiments were repeated 
and the results were found to check with 
the previous tests. 

These unexpected findings are in all 
probability due to the physical charac- 
teristics of the detergent employed. Al- 
though surface tension and subsequent 
contact angles are greatly reduced at ele- 
vated temperatures, it may be that film 
strength and the carrying power of the 


detergent are impaired to the extent that 
the advantages of increased tempera- 
tures are overcome. The data above shows 
the necessity of evaluating a particular 
detergent at the temperature at which it 
is to be used in plant practice. Further, it 
suggests a means of determining at what 
temperature a detergent is most efficient. 


VIII. Affinity of the Standard Soil 
for Cotton, Wool and Synthetic 
Fibers 


Until this point, all of the investiga- 
tion has dealt entirely with soil on cotton 
fabrics. Due to their increasing importance 
to the textile industry, we shall now con- 
sider the possibilities of the Standard Soil 
for detergency evaluation on synthetic 
fibers as well as fiber blends. 


PROCEDURE 


Samples of the fabrics in question were 
scoured, desized, soiled and washed ac- 
cording to the methods as described under 
Part IV-B. The following are part of a 
list of blended fiber fabrics that were 
tested: 

#1. Warp—cotton 
Filling—50% Viscose 
50% Cotton 
Warp—cotton 
Filling—Viscose 
Warp—Cotton 
Filling—50% Nylon 
50% Cotton 
Warp—Cotton 
Filling—50% Nylon 
50% Viscose 
Warp—cCotton 
Filling—75% Nylon 
25% Viscose 
Warp—25% Wool 
25% Nylon 
50% Viscose 
Filling—20% Wool 
20% Nylon 
60% Viscose 

The results of this work are shown in 
figures 10, 11, and 12. 

In figures 13, 14, and 15 are demon- 
strated the wash characteristics of pure 
nylon filament cloth as compared with 
fabric composed of nylon monofilament 
warp and spun viscose filling. 


TABLE IV 


Effect of Temperature on Washing Characteristics 
Detergent—Sodium Oleate 


Temp. Detergent 


Degrees F. 
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% Soil 
Added 


8.72 


% Soil 
Removed 


% Oil 
Remaining 


% Brightness 
Increase 


48.08 
49.87 
46.32 
46.16 


15.78 
18.53 
16.28 
14.11 


42.53 
51.76 
45.97 
46.92 


13.92 
17.74 
16.66 
15.98 
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Figures 16, and 17 illustrate the wash- 
-characteristics of the standard soil on 
various fabrics of diversified construction 
and fiber composition. 


DISCUSSION: 

The results shown in Figs. 10, 11, and 12 
indicate that the removal of the Standard 
Soil, under the conditions of the test, 
from these fabrics composed of fiber 
blends are, with one exception, fairly 
well in line with the results obtained with 
an all cotton fabrics. The exception to 
the trend in this case is that blend con- 
taining wool. This deviation can be at- 
tributed in part to the fact that the yarn 
in this sample of fabric was appreciably 
heavier than the yarn in the other fab- 
rics of the series. Further, the nature of 
the wool fiber does not lend itself to re- 
flectivity as well as the other fikers. 

The tests involving the monofilament 
nylon as brought out in Figs. 13, 14, and 
15 reveal some interesting results. Ex- 
ceptionally high removal of the Standard 
Soil is experienced with the 100% nylon 
monofilament sample whereas the fabric 
containing the same nylon as the warp 
and spun viscose as the filling is not any 
better than the results obtained with cot- 
ton under the same conditions. The nylon 
samples also lend themselves to easier oil 
removal and a better brightness increase 
than do the nylon-viscose samples. Al- 


though the oil remaining in the all nylon 


samples are considerably lower, their 
brightness increase is much lower than 
cotton. In general, this holds true for the 
fabrics containing blends with cotton as 
described previously. 

In conducting the tests with the mono- 
filament series as above, it was noted that 
the characteristics of the fabric weave 
were such that it was possible to get a 
high and low reflectometer reading that 
would check on both sides of the particu- 
lar sample. It was found that care must be 
taken that all readings on a series should 
te taken with the samples placed in the 
reflectometer in exactly correspoding po- 
sitions according to warp and filling. 

In the results shown in Figs. 16 and 17 
none of the samples, with the exception of 
the all acetate tricot, demonstrated any 
unusual phenomena. The tricot gave ex- 
ceptionally high soil removal values, prob- 
ably because of its extreme limpness. Ob- 
viously the weave and not the fiber is the 
cause of this since the acetate voile taffeta 
ave very average results. With this ex- 
ception, any of the fabrics listed in these 
two graphs would seem suitable as a 
basis of detergency evaluation under the 
conditions of the described procedure. 


IX. Evaluation of Four Synthetic 
Detergents 


To illustrate the use of the standard soil 
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and procedure develcped in evaluating 
products other than soap, four synthetic 
detergents were selected and tested accord- 
ing to the method already described. The 
characteristics of these materials are com- 
pared in Figs. 18, 19 and 20. 


These curves are particularly interest- 
ing in showing the two extremes of de- 
tergent efficiency. Out of a considerable 
number of synthetics evaluated, Synthetic 
#3 was outstandingly the best and Syn- 
thetic #4, the poorest. In the case of soil 
removal, the results from Synthetic #4 
ranged from 26 to 30% and could not be 
conveniently shown on the graph. Ob- 
serve how the curves of Synthetic #3 
level off sharply at the 0.5% concentra- 
tion denoting the point of maximum ef- 
ficiency. 


X. Discussion and Summary 

In the evaluation of any detergent the 
job to te done must be given first con- 
sideration. With this in mind, the soil em- 
ployed should approach the soil to be 
encountered in plant processing as closely 
as possible as long as these conditions 
do not effect soil stability and accuracy 
of method adversely beyond a limited de- 
gree. The foregoing experiments have 
shown that the type of soil, sample 
area, length of wash, washing tempera- 
ture and type of fabric do have a pro- 
nounced effect on removal of soil from 
fabric by any detergent. Therefore the 
textile chemist should apply the tempera- 
ture, time, water conditions, fabric, etc. 
a detergent is expected to meet in the 
mill in his method of evaluation. 


The application of any standard soil to 
fabrics for the purpose of detergency 
evaluation does require the development 
of technique and a certain amount of skill 
if a fair degree of accuracy is to be 
maintained. A goodly number of textile 
concerns do have small wash wheels or 
launderometers, but no facilities for the 
proper treatment of fabric with  so- 
called standard soils. For this rea- 
son it is suggested that the AATCC 
make available to its mem*ership, as well 
as interested parties, standard soiled fab- 
ric for the purpose of detergent evalua- 
tion. This could be extended from a single 
soil cn one type of fabric, to a single 
soil on several types of fabrics or a series 
of soils on a series of fabrics. In addi- 
tion, it may be advisable to offer a 
service whereby the reflectivity of the 
samples, before and after laundering is 
measured by the research department of 
the association for a nominal fee. 

During the course of this study where 
a large number of tests were run in the 
Launder-Ometer, two difficulties were en- 
countered which should be mentioned. 
One of these was belt slippage. After 
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long periods of running under full loads, 
imperceptible slippage occurred with the 
consequence that the speed was slower 
with a full complement of jars and in- 
creased as the jar load lightened. This 
produced unaccountable results until the 
trouble was found. For accuracy put 
on a new belt and be sure that it does 
not slip. 

The other difficulty was found in tem- 
perature control. This was not due to any 
inherent weakness in the launderometer, 
but rather to the wear and hard usage to 
which the control had been subjected. 
Temperature should be kept under close 
observation, To establish accurate tem- 
perature control the regular launderometer 
control was disconnected and replaced 
with a Brown Automatic Temperature 
Controller and Recorder which was used 
in all the preceding evaluations. 


In the foregoing work some of the fac- 
tors involved in detergency have been con- 
sidered. The results of these experiments 
leaves no doubt that there is much to 
be done before a satisfactory understand- 
ing of the term “detergency” can be at- 
tained. In the dictionary we find that a 
detergent is a material having cleansing 
qualities. The question in hand is what 
are cleansing qualities, what are their 
functions, and how may they be meas- 
ured? 


Whenever detergency is discussed, it is 
usually in terms of factors affecting de- 
tergency. Snell (8) states the factors af- 
fecting detergency are (1) pH of the de- 
tergent solution, (2) buffer value (3) inter- 
facial tension and (4) emulsifying power. 
He believes that if one detergent raises 
the brightness cf a soiled fabric from 30 
to 40 and another from 30 to 50, rather 
than being twice as good, the second is 
not a linear function, but is logarithmic 
and is something like four times as good. 


Bacon and Smith (2) have offered a 
new working hypothesis in explaining de- 
tergency. They bring out that “the effec- 
tiveness of surface-active agents in deter- 
gent action is related quantitatively to 
the amount of work required to remove a 
fixed amount of a standard soil from a 
cotton fabric. The factors of detergent 
concentration, relative mechanical force 
of the washing machine, and time of 
washing are inversely proportional to 
each other at the same degree of soil re- 
moval.” In the tests of this paper the 
work done by the washing machine has 
been constant, the amount of soil on the 
fabric constant, while the detergent con- 
centration varied. This, in effect, parallels 
the report of Bacon and Smith. 


In this study an attempt has been made 
to touch upon some of the outstanding 
factors that influence the evaluation of de- 
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tergents for textile processing. Many 
questions are left unanswered and it re- 
mains for the development of improved 
test methods, specialized instruments, and 
considerable concerted effort on the part 
of research groups to bring to light a more 
complete understanding of the problem. 
In any case, a tentative standard procedure 
for evaluating detergents should be set-up 
so that some working basis can be real- 
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— ¢— 
GENERAL TECHNICAL 
SESSION 


National Convention, October 24 


HE General Technical Session con- 
vened at nine-forty o'clock in the 
Congress Hotel, Chicago, Illinois, Dr. 
Miles A. Dahlen, National Chairman, 
Technical Program Committee, presiding. 


Chairman Dahlen: The meeting will 
come to order. 

First of all, I can assure you it is a 
pleasant surprise to all of us to see so 
many of our members at this meeting out 
here in the West. Having had a part in 
preparing the Technical Program, I 
should like to think that many of you 
have been attracted by the technical side 
of the meeting just as much as you have 
been attracted by the famed hospitality of 
Chicago. 

While I do not wish to consume any of 
the time reserved for our speakers, I do 
wish to take a few minutes to explain 
briefly how this Technical Program was 
prepared. I am doing this because we were 
confronted by many questions and had to 
make arbitrary decisions which may 
please some of you and displease others. 


Your President appointed me National 
Technical Program Chairman and provid- 
ed me with an excellent committee, hav- 
ing representation from each Section of 
our Association. Here in Chicago, Her- 
man Boxser is serving as Program Chair- 
man for this Convention, and he also is 
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the Chicago member of the National Com- 
mittee. 

Practically our entire committee met in 
New York late last spring to make general 
plans. We had to choose between (1) two 
general technical sessions at which a few 
papers of general interest could be pre- 
sented, or (2) break up our membership 
into small groups according to their spe- 
cific interests. We decided to compromise. 
This morning’s meeting is composed of 
three outstanding papers of general inter- 
est. This afternoon, we shall separate into 
six group meetings, making the best di- 
vision among the major interests of our 
members which we could devise. We 
know that some of you will object to these 
group meetings. Certain individuals will 
be disappointed because they cannot hear 
papers in different groups at the same 
time. Our only answer is that without this 
arrangement, some of the papers would 
have to be omitted entirely. At worst, 
you will be able to read the papers in the 
AMERICAN DYESTUFF REPORTER, if 
you cannot have the pleasure of attending. 

I might add at this point that the group 
papers will be spaced approximately 
forty-five minutes apart; hence, if you 
wish to move from one group to another, 
you can make a reasonably accurate cal- 
culation as to when the papers you wish 
to hear will be presented. 


It is our hope that the group meetings 
will provide active discussion and that 
there will be a free exchange of ideas and 
information on the many subjects being 
covered. 

Another criticism we expect to hear of 
this program is that too many of the pa- 
pers are being presented by suppliers of 
chemicals and dyes and too few by men 
in the dyeing and finishing industry. It 
was our hope that we could have many 
speakers from the latter group. It was 
with this idea in mind that two full-page 
announcements appeared in the AMERI- 
CAN DYESTUFF REPORTER last sum- 
mer, outlining the nature of this program 
and inviting contributed papers. 


I regret to report that as a result ot 
these announcements, we received not a 
single contributed paper from the mills. 
In fact, these announcements have served 
well as a reference to the nature of the 
meeting and the principles involved in 
presenting papers; but as far as bringing 
in papers are concerned, they were prac- 
tically a failure. Exactly two of the papers 
on the entire program were obtained jin 
this way. All of the remaining ones were 
obtained by the active solicitation of the 
program committee members. At this time 
I want to express my sincere thanks to all 
of this committee, and especially to Mr. 
Boxser in Chicago, for the excellent work 
in developing this program. 


AMERICAN DYESTUFF REPORTER 


The chairmen of the group meetings 
this afternoon are all Midwesterners and 
a very capable group. I also wish to thank 
them for their good services, and particu- 
larly do I wish to thank our many speak- 
ers who, although most of them did not 
volunteer to give papers, willingly and 
gladly accepted our invitations and I am 
sure are bringing us much valuable in- 
formation. 

I should like to ask that all of you give 
considerable thought to this question of 
Technical Programs at National Meetings, 
and that you express your opinions and 
suggestions during the group meetings 
this afternoon. I am asking the group 
chairmen to solicit such comments and to 
summarize your ideas for the guidance of 
the next program committee. We sincere- 
ly hope that at the next Convention this 
committee will be able to present a pro- 
gram with a larger proportion of papers 
by members of the dyeing and finishing 
industry. 

Without further preliminaries, we shall 
now proceed with our program for this 
morning. Three papers will be presented, 
which are believed to be of general in- 
terest and are very different in their sub- 
ject matter. 

The first paper is intended to bring to 
your attention an exceedingly important 
new chemical development. Our technical 
the past has been concerned 
largely with the use of organic chemical 


work in 


compounds, meaning compounds of car- 
bon. However, we all learned in school 
from the “Periodic Table of the Elements” 
that there is another chemical element, 
silicon, directly under carbon, with ana- 
logous properties. Within the past few 
years, the new organic chemistry of sili- 
con has been developed in our labora- 
tories and it is growing rapidly. The com- 
pounds of silicon are certain to make an 
important contribution to textile process- 
ing. 

Our first speaker is F. L. Dennett of the 
Dow Corning Corporation, Midland, 
Michigan. 

Mr. Dennett is a graduate in Pulp and 
Paper Technology from the University of 
Maine, and has a Master’s degree in Pulp 
and Paper Manufacture from the New 
York State College of Forestry. 

Upon receiving his degree, he was em- 
ployed by The Dow Chemical Company; 
and for four years he was in their Cellu- 
lose and Plastics Division. In 1942, he 
began work on the silicones and in 1944 
joined the Dow Corning Corporation. 

He has had wide experience in the pro- 
duction of silicon compounds and their 
application. I am sure that Mr. Dennett is 
bringing us a very important story in his 
paper entitled, “Silicones and Their Ap- 
plication to the Textile Industry.” 
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General Technical Session— 


Silicones 


and their Application to the Textile Industry 


F. L. DENNETT 


Dow Corning Corporation, Midland, Michigan 


Introduction 


HE spinning of yarns and the weaving 

of fabrics were among the first of the 
arts. The industrialization of these arts 
marked the beginning of the Industrial 
Revolution, Through all of its long his- 
tory, the textile industry has recognized 
the value of scientific and technical knowl- 
edge. This is evidenced by your continued 
search for textile improvement and by 
your cooperation with the chemist in the 
development of synthetic fibers and plas- 
tic finishes. 

There is now a new family of chemical 
materials which promises to be of great 
importance to the textile chemist and to 
the operators of textile mills. These ma- 
terials are called silicones: and are differ- 
ent from any material found in nature or 
created synthetically. They are different 
because they are semi-inorganic in chemi- 
cal structure. Their properties therefore 
lie midway between those of such inor- 
ganic materials as quartz and glass and 
the many organic plastics, 

This paper will describe the basic prop- 
erties of these new materials, giving par- 
ticular emphasis to those applications 
which are significant to the textile in- 
dustry. 


History of Silicones 


The term ‘silicone’ was first used by 
Prof. F. S. Kipping? of the University of 
Nottingham, England to describe some 
of the lower polymeric materials which 
he obtained upon the hydrolysis of di- 
substituted silicon dichloride. We now 
use this term to describe the entire group 
of organosilicon oxide high polymers. 

During the period of 1899 to 1935, 
Prof. Kipping gathered a great quantity 
of information about organo-silicon com- 
pounds which served as a foundation for 
the development of the complex and use- 
ful silicone molecules described in this 
paper. In the early 1930's research in the 
field of organo-silicon compounds was 
undertaken at the Corning Glass Works 


* Presented at General Technical Session, Na- 
ional Convention, Chicago, October 24, 1947. 
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and at the Mellon Institute of Industrial 
Research to develop materials useful as 
coatings for glass fabrics and as adhesives 
for glass blocks. As this work progressed 
a very essential group of engineering ma- 
terials emerged. At present there are four 
quite distinct classes of silicone products: 
fluids; greases and compounds; resins and 
varnishes; and the silicone rubbers. 


Silicone Chemistry 


The first step in the manufacture of 
silicones is the conversion of silicon di- 
oxide to silicon tetrachloride through the 
use of coke and chlorine as shown in 
Fig. 1. The next step is to replace one or 


more of the chlorine atoms of the silicon 
tetrachloride with organic radicals. This 
is accomplished by reacting chlorinated 
hydrocarbons with magnesium to form 
the familiar Grignard reagent, and in turn 
reacting this with silicon tetrachlorides. 
This complex chemistry yields the organo- 
silicon chlorides. 

These chlorosilanes are intermediates in 
the production of silicones and their prop- 
erties are entirely different from those of 
the end: product. The chlorosilanes are 
volatile, toxic, and acid. They have been 
used however as a vapor treatment‘ to 
make glass and ceramic insulators water 
repellent. These vapors hydrolyze on the 
surface to form a hydrophobic silicone 
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polymer and hydrochloric acid. Some ef- 
forts have also been made to use the 
chlorosilanes as a water repellent treat- 
ment for paper and textiles: This material 
is unsuited to such applications, however, 
because the hydrochloric acid may dam- 
age the fibers in spite of all efforts to 
neutralize the acid. 

In the production of silicones, these 
chlorosilanes are first hydrolyzed to re- 
move the chlorine as hydrochloric acid. 
A condensation reaction follows which 
builds molecular structures of alternate 
silicon and oxygen atoms having one or 
more hydrocarbon radicals bonded to the 
silicon® *«, The length of the polymer 
chain, the degree of cross linking, and 
the kind and number of hydrocarbon 
groups attached to the silicon atom de- 
termine the properties of the finished 


polymer. 


Silicone Resins and Varnishes 


One of the first problems assigned to 
the research group under the direction of 
Dr. J. F. Hyde at Corning Glass Works 
was the development of a silicone resin 
having sufficient heat stability to seal the 
voids in the glass fabrics designed for use 
as insulating materials in electric motors, 
generators, and transformers. 


This research group developed the first 
useful, cross-linked organosilicon oxide 
polymers, and presented these materials 
to the electrical industry for evaluation. 
These resins were so promising that Dow 
Corning Corporation was formed in 1943 
to produce silicones in commercial quan- 
tities. To accomplish that purpose Dow 
Corning built the first plant designed ex- 
clusively for the production of silicones 
and had it in operation by the Fall of 
1944. 

Glass cloth together with asbestos and 
mica gave the electrical industry all of 
the heat stability they needed in insulat- 
ing materials. But the permissible operat- 
ing temperatures were still limited by the 
relatively poor heat stability of the or- 
ganic resins and varnishes used to bond 
and impregnate the glass, mica and as- 
bestos. The new silicone insulating resins 
and varnishes;s proved to be natural 
complements to such inorganic insulating 
materials, Because they have the same 
skeletal structure of silicon and oxygen 
atoms found in these inorganic materials, 
silicone resins are resistant to tempera- 
tures 200° F. above the limits of organic 
resins which are based on the less stable 
carbon to carbon linkage. 


Tests indicate that silicone resins and 
varnishes used to bond these inorganic 
insulating materials may withstand as 
much heat as the metals used in building 
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electrical machines. In our laboratories 
we operated a group of test motors at 
600° F. for 18 months. The silicone in- 
sulation was still intact but the motors 
failed due to oxidation of the copper at 
these high temperatures. As a result of 
the comparative testing® which we have 
done during the past five years, electrical 
engineers state that Silicone Insulation has 
at least ten times the life and ten times 
the wet insulation resistance of the best 
class of electrical insulation previously 
known. For this reason increasing use is 
being made of Silicone Insulation in re- 
winding old motors and in building new 
motors and other electrical equipment. 
Standards” for Silicone (Class ‘H’) Insula- 
tion have recently been set by the Ameri- 
can Institute of Electrical Engineers. 


Silicone Insulation is well suited to the 
severe operating conditions of motors 
driving textile machinery. The fire resis- 
tance of a silicone-glass insulated motor is 
also a very important point to be consid- 
ered. We feel that silicone insulation can 
help you in every case where you have 
insulation failure in motors due to over- 
loads, high surrounding temperatures, and 
humid, lint filled, and corrosive atmos- 
pheres. 

For example, an interesting application 
we have found for Silicone Insulation is 
the protection of spinning bucket motors 
in synthetic rayon plants. These motors 
are subjected to operating conditions so 
severe that in one plant alone over a thou- 
sand of them have had to be rewound 
every month. Corrosive chemicals and 
high humidities penetrate the windings. 
They have a high starting load and when 
they stall, the temperature in the windings 
goes up as high as 1100°F. burning out 
the conventional insulation in five minutes. 
One Silicone Insulated motor, tested under 
the above conditions, has shown 48 times 
the heat resistance of the conventional 
motors. 

In addition to the silicone insulating 
varnishes and resins there are thermo- 
setting silicone resins’ used for bonding 
inorganic materials in the fabrication of 
rigid laminations. These laminates are de- 
signed primarily for electrical applications. 
Another series of silicone resins” is used 
in formulating heat and weather resistant 
protective coatings. Properly applied and 
cured, they will withstand temperatures 
ranging up to 500°F. As vehicles for alum- 
inum powder, temperatures up to 1000°F. 
are within their range. They endure out- 
door weathering without chalking or 
yellowing, and have good resistance to a 
wide variety of chemical fumes. They are 
being used as protective coatings on ovens, 
boilers, smoke stacks and heating ducts. 
They should find many uses in textile 
mills as protective coatings for curing 
ovens and other equipment operating at 
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high temperature and exposed to chemical 
fumes or high humidities. 


Silicone Greases and Compounds 


The development of silicone insulation, 
which permitted motors to be operated at 
higher temperatures, made it necessary tode- 
velop a grease able to withstand the higher 
operating temperatures of the motor bear- 
ings. As a result we have compounded a 
group of greases” from the silicone fluids. 
These greases have found a variety of in- 
dustrial uses, in addition to solving the 
problem of lubricating anti-friction bear- 
ings operating at temperatures as high as 
400°F. Comparative tests indicate that 
these greases have about ten ‘times the 
life of special high temperatur> petroleum 
products. They are now being used in 
sealed ball bearings because they appear 
to be the most nearly permanent lubricants 
available. You men who are confronted 
with lubrication problems involving high 
temperature and high humidity as in 
tenter frames, conveyors, and dryers may 
find your answer in these new greases. 

One of the most interesting and valu- 
able of the silicone compounds is a de- 
foaming agent” which has proved to be 
very effective in a wide variety of aque- 
ous systems even during steam distillation 
or vacuum evaporation. It is used to kill 
foam in the processing of synthetic rub- 
ber, paper, paint and varnish, asphalt 
and adhesives. This silicone compound 
should be similarly useful in killing foams 
in textile sizings and finishes, printing 
pastes, adhesives and coatings. It is gen- 
erally effective in dilutions ranging from 
1 part in 10,000 to 1 part in 1,000,000. 


Silicone Rubber 


Elastic silicone materials, commonly 
called silicone rubber,” are produced by 
carrying out a more orderly and limited 
cross-linking than that required for sili- 
cone resins. These silicone elastomers are 
almost entirely inorganic in composition. 
Their basic silicon-oxygen-silicon struc- 
ture enables them to retain their proper- 
ties during continuous exposure to tem- 
peratures ranging from —70° F. to 300° 
F. They are water repellent, and weather 
resistant. Compounds recommended for 
fabricating gaskets have good resistance 
to a wide variety of chemicals. Other 
stocks are used as coatings for fabrics in 
the production of gaskets, diaphragms, 
conveyor belts and electrical insulating 
tapes. These elastic silicone materials can 
be molded, extruded, coated or used as 
calking and potting compounds. 

Silicone elastomers, however, do not 
have the mechanical strength of organic 
rubbers at normal operating temperatures. 
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They are not recommended, therefore, as 
a general substitute for natural or syn- 
thetic rubber, but their good electrical 
properties, weather resistance and _ sta- 
bility to temperatures far above and below 
the limits of organic rubbers recommend 
them for a wide variety of industrial uses. 


Liquid Silicones 


Long chain silicone polymers are pro- 
duced as water white fluids” in a wide 
range of viscosities depending upon chain 
length, and in several different types de- 
pending upon the kind of organic radicals 
attached to the silicon atoms. In general, 
the silicone fluids are much less volatile, 
have higher flash points, lower freezing 
point and greater resistance to oxidation 
than petroleum oils of equal viscosity. 
They are water repellent and electrically 
non-conductive. They have a more nearly 
constant viscosity over a wider tempera- 
ture range than any other fluid. The vis- 
cosity-temperature slopes of some of these 
silicone fluids are compared with various 
petroleum oils in Figure 2. 


The properties of these various silicone 
fluids are given in Table I. They are used 
as damping and hydraulic fluids, liquid 
dielectrics, mold release agents, antifoam- 
ing agent for petroleum oils, lubricating 
oils, diffusion pump fluids, lens cleaners, 
and water repellent treatments for glass 
and ceramic insulator bodies. 


Among the many industrial uses for 
these various silicone fluids, only three 


are of special interest to textile chemists. 
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Figure 2 


First, the fact that silicone fluids are 
widely used as mold release agents for 
metal dies used in molding synthetic rub- 
ber and organic plastics, suggests that this 
lubricity toward plastic materials might 
be utilized for lubricating such thermo- 
plastic fibers as Saran, nylon, Vinyon and 
acetate raycn. 

Second, some cf the silicone fluids, 
notably DC 550 and DC 710 have good 


lubricity under light to moderate loads 
and between certain combinations of 
metals. DC 710 mixed with finely divided 
graphite is used as a lubricant for con- 
veyor bearings and other machinery oper- 
ating at extremely high temperatures. Com- 
parative tests indicate that in roller bear- 
ings subjected alternately to temperatures 
of 350° F. and to 100% relative humidity, 
silicone oils have from 8 to 12 times the 





TABLE I 
Physical Properties of Dow Corning Silicone Fluids 
Viscosity Freezing Boiling Min. Lbs. : 
Grade Point Point Flash per Refractive 
Fluid Cstks. SSU *¢. ° Temp. Pres. Point Gal. Index 
Uses of Dow Corning Fluids Type at 25°C at 100°F. °C mm. Hg. oF, at 25°C Cc. 
Damping Fluids 0.65 29 —68 —90 99.5 760 30 6.35 1.3748 
: : 1.0 30 —86 —123 152 760 100 6.84 1.3822 
Hydraulic Fluids 1.5 31 = 0s 192 760 160 71 1.3872 
I DC 500 2.0 32 —84 —119 230 760 195 Pe 1.3902 
me  * 3.0 34 ~70 ~94 70-100 0.5 225 7.48 1.394 
i 5.0 40 —70 —94 120-160 0.5 270 7.67 1.397 
Liquid Dielectrics 10 52 —67 —88 > 200 0.5 350 7.85 1.399 
20 78 —60 —76 > 200 0.5 520 7.93 1.400 
— 50 198 —55 —67 > 250 0.5 540 7.93 1.402 
Inhibitors 
M: ASTM Pour Volatility 
"ee Point* on Heating 
48 Hrs. 
*¢. °F. at XS. % 
Waterproof Treatment for Glass and Ceramic 
Insulators 100 355 —55 —67 200 <2 600 8.08 1.4030 
200 715 —53 —63 200 <2 615 8.10 1.4031 
Special Lubricants for Glass, Rubber and 
Plastics DC 2007 350 1250 —50 —58 200 <2 625 8.11 1.4032 
500 1750 —50 —58 200 <2 625 8.11 1.4033 
1000 3500 50 58 200 <2 640 8.12 1.4035 
High Temperature Baths DC 550 100-150 300-400 —48 —54 250 <10 600 8.90 1.498 
General Lubrication at High Temperature DC 710 500 1060 —12 10 250 <15 520 9.27 1.539 
Viscosity in Cstks. Freezing Boiling 
at Point Point 
*... 27°C.. 100°C. *c. . : 
Heat Transfer Media DC 701 52 9.2 2.2 —65 —85 320 760 291 8.51 1.4800 
High Vacuum DC 702 290 27.0 3.7 —40 —40 400 760 381 8.91 1.5062 
Diffusion Pump Oils DC 703 950 60.0 6.3 —36 —33 430 760 441 9.05 1.5171 


* DC 200 Fluids are not recommended for use below about —40°C. ( —40°F.). 
+ DC 200 Fluids can be made available in higher viscosities to meet specific use requirements. 
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life of high temperature petroleum oils. 

The third application and the one of 
greatest interest to textile chemists, is the 
use of various silicone fluids to impart 
water repellency to glass and ceramic sur- 
faces, glass fabrics, and textiles. 


Treatment of Fibrous Materials 
with Silicones 


All of the silicones are characterized 
by a very high order of water repellency. 
This property is probably due to the 
peculiar orientation of the hydrocarbon 
groups which are bonded to the silicon 
atoms. The degree of water repellency 
varies somewhat with the chemical struc- 
ture of the various silicones and, in most 
cases, heat alters the orientation of the 
hydrocarbon radicals to increase the water 
repellency of the silicone treated surface. 
Many of the industrial uses which have 
been found for silicone products depend 
to some extent upon this hydrophobic 
property. 

The first specific use made of this prop- 
erty was in the treatment of glass and 
ceramic insulator bodies’. In this appli- 
cation glass or ceramic insulators are 
dipped in a solvent solution of a silicone 
fluid and baked for half an hour at 300‘ 
C. to bond the silicone coating to the in- 
sulator surfaces and orient the hydrocar- 
bon groups to give maximum _ hydro- 
phobing. Such silicone treated surfaces 
have excellent water repellency as illus- 
trated in Fig. 3. This silicone surface is 
not removed by neutral solvents or by de- 
tergents. It maintains high surface re- 
sistivity even after long immersion in sea 
water. 


This early application to glass led to a 
study of the hydrophobic properties of 
several different silicone polymers’. The 





Figure 3 
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contact angle between water and clean 
glass slides treated with methylsilicone and 
stearyl silicone are plotted in Fig. 4. This 
chart shows that after heating, both of 
these materials produce contact angles 
greater than 90°. A contact angle of 108° 
is produced by methylsilicone after 15 
minutes of heating at 300° C. 


As a basis for comparison, the contact 
angle for high grade paraffin when ap- 
plied and tested at room temperatures is 
105°. Paraffins, which were considered to 
be among the most water repellent ma- 
terials, prior to the introduction of sili- 
cones, have the obvious disadvantages of 
poor solvent resistance and no_ heat 
stability. 

Another and more recently developed 
use of the hydrophobic properties of the 
silicones is in the treatment of glass fab- 
rics. In this application a silicone oil 
emulsion is padded onto the glass fabric 
and cured for a short time at a high tem- 
perature. This treatment is remarkably 
resistant to solvents and detergents. It 
makes the glass fabric thoroughly water 
repellent and gives it a soft hand, and 
excellent draping qualities. 


Water Repellent Silicone Finish 
for Textiles 


Since the glass fabric and the silicone 
polymers are both heat-stable, the maxi- 
mum water-repellency of the methylsili- 
cone polymer can be developed by ex- 
posure to high temperatures without dam- 
aging the fabric. Organic fibers of course 
could not withstand such temperatures. 
The problem then was to develop a sili- 
cone material which would make or- 
ganic textiles water repellent without 
damaging the fabric and without involv- 
ing special equipment or techniques. The 
possibility of developing such a material 


has been of great interest to the textile 
industry ever since the hydrophobic prop- 
erties of the silicones became apparent. A 
great deal of research work has been done 
during the past few years to realize that 
possibility. 

Such a silicone product has been de- 
veloped and is now in the early stages of 
commercial testing. This silicone fluid 
which we designate as DC 1107 has the 
water repellent properties and general 
charatceristics of the other fluid silicones. 
It is different in that it is reactive toward 
organic fibers and its hydrophobing prop- 
erties are fully developed by heating for 
a short time at temperatures which may 
be applied to such fabrics as wool, rayon, 
nylon and cotton. It contains no harmful 
acids or alkalies and is not injurious to 
rubber or corrosive to metals. Experi- 
mental mill runs have shown that con- 
ventional equipment can be used. 


Since a solvent solution would te costly 
and hazardous, research work was di- 
rected toward the development of a water 
emulsion. This emulsion can be easily 
prepared at the mill in concentrated form 
and diluted with water before being 
applied. 

A two to four per cent emulsion of the 
DC 1107 Fluid is applied to the fabric by 
padding and fixed by heating for 5 min- 
utes at 300° F. This gives excellent water 
repellency to wools, rayons, nylons and 
cottons. This silicone treatment has very 
good resistance to dry cleaning and wash- 
ing. It gives the fabric a soft, full hand 
and excellent draping properties. 

Samples of silicone treated wool serge 
were tested for dynamic absorption” be- 
fore and after laundering, and dry clean- 
ing. These values and comparable data 
on untreated wool serge are plotted in 
Fig. 5. Even after laundering, the silicone 
treated wool serge samples absorbed less 
water after 30 minutes than any of the 
untreated samples absorbed in 10 minutes. 
The excellent solvent resistance of the 
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Figure 5 


Dynamic Absorption Values on 
Silicone Treated Wool Serge 


DC 1107 treatment is indicated by the 
small increase in absorption values after 
dry cleaning. 

After laundering”, the silicone treated 
wool serge had atout’ twice the 
water repellency of untreated samples as 
measured by these dynamic absorption 
values. These data indicate that the water 
repellency cf silicone treated wool serge 
after laundering is comparable to that 
retained by the better commercial finishes. 

The spray ratings of silicone treated 
nylon, rayons and cottons before and 
after one, two and three successive laun- 
derings are given in Fig. 6. In every case 
the initial spray rating is 100, indicating 
that this silicone treatment gives high 
water repellency to many fabrics. Laun- 
dering for 45 minutes in water containing 
0.5% soap and 0.2% sodium carbonate at 
140° F. has little if any effect on the 
spray ratings of most of the treated fab- 
rics. After three launderings, the spray 
ratings were still high, ranging from 70 
to 80 except in the case of cotton twill. 

The data presented here are limited be- 
cause the DC 1107 treatment for organic 
fabrics is a very new development. Much 
work remains to be done. We feel justi- 
fied, however, in giving you some of the 
preliminary test data in view of the keen 
interest you have shown in the develop- 
ment of a silicone material which might 
provide a more durable and more effective 
water repellent finish for textiles. All of 
the testing done to date indicates that the 
silicone treatment briefly described in this 
paper merits careful consideration as a 
durable water repellent finish. 


P752 


Proceedings of the American Association of Textile Chemists and Colorists 


Summary 


Organosilicon oxide polymers, com- 
monly known as silicones, are built on 
an inorganic skeleton of alternate silicon 
and oxygen atoms similar to that found 
in quartz, glass, mica and the mineral 
silicates. This exceptionally stable frame- 
work accounts for the thermal stability, 
chemical resistance, and excellent elec- 
trical properties cf the silicones. The ad- 
dition of various organic radicals to the 
silicon atoms imparts properties of water 
repellency and lubricity, and gives the 
ease of handling usually associated with 
the less stable organic polymers. 

The silicones are produced in the form 
of fluids, greases and compounds, resins 
and varnishes, and rubber-like materials. 
Certain silicone resins and varnishes have 
made possible a new class of heat and 
moisture resistant electrical 
Others are used for bonding inorganic 
fabrics in the production of rigid lamina- 
tions. Still others are used as vehicles for 
heat and weather resistant protective 
coatings. 

A silicone compound kills foam in a 
wide variety of aqueous systems. Silicones 
with elastic properties are not affected by 
continuous exposure to temperatures rang- 








insulation. 
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ing from —70° F. to 300° F. Silicone oils 
and greases lubricate bearings, conveyor 
chains and other machinery operating at 
high temperatures. Other fluids are used 
as treatments for glass and 
surfaces. 


ceramic 


A new silicone fluid shows promise as 
a very effective, durable water repellent 
treatment for textiles. 
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7J. DeKiep, L. R. Hill and G. L. Moses, 
Trans. Am. Inst. Elec. Engrs., 64, 94 (1945) 

’T. A. Kauppi and G. L. Moses, Am. Inst. 
Elec. Engrs., 64, 90 (1945) 

®T. A. Kauppi, G. Grant, G. L. Moses and 
R. F. Horrell, Westinghouse Engr. (Sept. 1945) 

” A.ILE.E. No. 1 (June 1947) 

DC 2103 Bonding Resin, Dow Corning Corp. 
(revised Sept. 1946) 

12 Dow Corning Silicone Resins, DC 801, DC 
802, DC 803, and DC 804, Dow Corning Corp. 
(revised Oct. 1947) 

13 Silicones as Lubricants, T. A. Kauppi and 
W. W. Pedersen, Tech. Sec., National Petroleum 
News (Dec. 5, 1945); S.A.E. Journ. (March 
1946) 
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‘* DC Valve Seal A and DC Valve Seal B, Dow 
Corning Corp. (revised Nov. 1947) 

5s - Antifoam A, Dow Corning Corp. (Feb. 
1947 

6 Silastic Facts No. 5, Dow Corning Corp. 
(Nov. 1947) 

7 (a) Dow Corning Fluids, Dow Corning 
Corporation (July 1944) (b) A Comparative 
Study of G-E Silicone Oils and Petroleum Oils, 
Resin and Insulating Materials Div., General 
Electric Co. May 1945) 

#% ©. K. Johannson and J. J. Torok, Proc. 
Inst. Radio Engrs., 30, No. 5 (May 1946) 

92M. J. Hunter, A. J. Barry, M. S. Gordon, 
J. F. Hyde and R. S. Heidenreich, Ind. and Eng. 
Chem. 39, 1389-1401 (Nov. 1947) 

» Federal Specification CCC-T-191A and Sup- 
plement. 

21U. S. Army Specification 100-48 


Chairman Dahlen: 1 am sure that this 
excellent paper has provoked much 
thought and has been of great interest 
to you. Probably many of you have ques- 
tions to ask of our speaker. However, to 
be sure that the meeting keens to its time 
schedule, we shall defer all questions and 
discussion until after completion of the 
three formal papers. We then shall use 


any remaining time for questions and 
discussion. 

Probably no unit process in the textile 
field is more important and has more 
aspects than that of drying, the presum- 
ably simple process of removing water 
from textile fibers. Most of you mill men 
realize that this is a very complex subject 
and that we need far more fundamental 
information and practical approaches to 
this subject than are available today. I 
am sure that you will all welcome a re- 
view of our present fundamental informa- 
tion on this subject and an interpretation 
of this information in terms of practical 
application. 

We are exceedingly fortunate in hav- 
ing as our speaker, Dr. Albert C. Walker 
of the Bell Telephone Laboratories. Dr. 
Walker is a physical chemist, who at- 
tended the University of Colorado, re- 
ceived his Bachelor’s degree from M.LT. 
and his Ph.D. degree from Yale in 1923. 
He has been associated with the Bell Tele- 


General Technical Session— 


phone Laboratories ever since receiving 
his Doctorate. 

A great deal of his research has been 
devoted to the physical chemistry of tex- 
tiles and fibers, the moisture behavior of 
textiles, and the drying of textiles. Re- 
membering the very stringent require- 
ments of fiter-insulated telephone lines 
and cables, as well as the intricate equip- 
ment of the communications industry, we 
can be sure that Dr. Walker has been con- 
fronted with everything from the difficult 
to the impossible. He has served as a Di- 
rector of the Textile Research Institute 
and has been a guiding light on its basic 
researches on the moisture relationships 
of textile fibers. Much of the credit for 
the excellent papers published by that 
Institute on this subject belongs to Dr. 
Walker. 

It therefore is a very great pleasure for 
me to introduce Dr. Walker, who will 
speak to us on the subject, “The Textile 
Drying Process.” 


The Textile Drying Process 


ig RECENT years, vast changes have 
taken place in the textile industry. One 
important development has been the use 
of synthetic resins in attaching pigment 
colors to fabrics, another the application 
of durable water-repellent finishes. These 
are but two examples of numerous treat- 
ments which require heat to set the resins, 
vaporize solvents and volatilize ty-prod- 
ucts of chemical reactions. Thus heat is 
used for other purposes than the simple 
removal of moisture. It has been sug- 
gested’ that textile drying be defined as 
the removal of any volatile substance from 
a fabric or fiber by means of heat energy. 
A recent survey’ emphasizes the need for 
more accurate operating data on drying 
equipment and for more research on fun- 
damentals of drying. 

At least one step in the manufacture of 
many industrial products involves drying, 
and it seems reasonable to term this oper- 





_* Presented at General Technical Session, Na- 
tional Convention, Chicago, October 24, 1947. 
1C. N. Rabold, Amer. Dyestuff Rep., March 
12, page 108, (1945). 
2S. J. Friedman—J. Ind. Eng. Chem.,39, 
(1947), page 39 of Unit Operations Review. 
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ation a common denominator process. Be- 
cause of its basic importance, and increas- 
ing complication, drying of textiles de- 
serves continual study from widely 
different points of view. Therefore, no 
single discussion of this subject can be 
truly comprehensive. The purpose of this 
paper is to review the subject of moisture 
removal in the light of recent contribu- 
tions on moisture relations, and to con- 
sider the possible advantages of heat ap- 
plication and drying by other methods 
than those which have been in general 
use in the industry. Also an example will 
be given of the development of a prac- 
tical method of vacuum drying of tex- 
tiles, which was based on considerations 
of fiber structure and the location of 
moisture in the internal surfaces of the 
fiber. This treatment of the subject is sub- 
mitted in the hope that it will contribute 
to a better understanding of the problem 
of moisture removal, and to be helpful 
as well in relation to the broader defini- 
tion of drying—the removal of any vola- 
tile substance. 

The equilibrium moisture content of 
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a material affects both the rate and ex- 
tent of drying. Therefore, it is important 
to know the moisture relations of textiles. 
Most of the outstanding work on this 
subject has been published within the 
past twenty-five years*, and is reflected in 
the marked improvements made in textile 
drying methods in the past two decades. 
Just a year ago, an effective general- 
ized correlation was published* on the 
moisture relations of a variety of fibers. 
The importance of this contribution can- 
not be stressed too highly. The Othmer 
chart method, on which this correlation 
depends, provides a means of obtaining 
reliable data on the moisture content- 
relative humidity relations of a textile or 
other adsorbent material, over a range of 
temperature, and from only a few careful 
measurements. This study was initiated 
in an effort to provide a better means of 
correcting and extending the Wiegerink’ 





®The classic researches of Williams, and 
Urquhart and Williams, dating from: about 1924, 
Te mark the beginning of this period. 

+3. Whitwell and R. K. Toner, Textile Re- 
search, wo 255, (1946). 

5 J. Wiegerink, RP 1304, Jour. of Research, 
N.B.S., “24, June (1940). 
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data on a number of textile fibers. A pre- 
vious effort to provide some simplified 
linear relations’ based on these data which 
could be of practical use in industry, in- 
volved some admittedly imperfect assump- 
tions, and it is gratifying to have the data 
now presented in a form less dependent 
on such limitations. This contribution of 
Whitwell and Toner‘, together with some 
additional studies ty Wiegerink’ on the 
effects of heat and humidity on the prop- 
erties of textile yarns, now makes it pos- 
sible to form practical estimates of limiting 
conditions of temperature, humidity, and 
time of exposure on the drying of textiles 
with minimum damage. 


As a corrollary, it is entirely reasonable 
to propose that the application of the 
Othmer plot method to data cn the sorp- 
tion of other volatile substances than 
water in textiles may be equally useful in 
connection with the development of im- 
proved finishing processes. Heats of ad- 
sorption of suth volatile substances on 
fibers may be derived from such data and 
it may be quite advantageous to compare 
such data with those for water. 

The textile industry realizes the need 
for better drying methods, but the first 
concern has been, auite naturally, with the 
economic questions relating to increased 
rates of drying, and much less with the 
basic moisture relations, or volatile sub- 
stance relations. It is a common experi- 
ence in industry, that many machines are 
economical and useful although at the 
time of their design, little was known re- 
garding the principles responsible for their 
successful operation. For example, the 
simplest and cheapest form of cloth dry- 
ing machine, long used in the textile in- 
dustry, is a set of revolving steam-heated 
cylinders against which the wet material 
is pressed. The textile gives up its mois- 
ture progressively as it passes along the 
set, but the method is not suitable for all 
types of fabrics. Little or no control is 
provided over cloth dimensions, and cyl- 
inder drying imparts a harsh feel and an 
undesirable stiffness to the fabric as com- 
pared with drying by heated air. 

Convection drying, that is by means of 
heated air, introduces further ccmplica- 
tions. Machines based on this principle 
utilize a hot air stream to remove moisture 
from cloth, and although this method is 
not so efficient as cylinder drying, the com- 
mercial advantages with respect to im- 
proved finish and dimensional control 
more than outweigh the extra cost of heat 
and the increased complication of the 
machine. 


Application of heat by means of radiant 





®A. C. Walker, Textile Research, 13, No. 5, 
March, page 15, (1943). 

7 J. G. Wiegerink, RP 1337, Jour. of Research, 
N.B.S., 25, (1940). 
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energy is basically the oldest means of 
heat transfer. The earth obtains its heat 
from the sun in this way, and energy in 
this form requires no medium for its 
transfer. Industrially, the radiant energy 
method of heating employs waves in the 
near infra-red part of the spectrum. These 
waves pass readily through gases, glass and 
some other substances with little energy 
loss, and they may be reflected almost 
completely from highly polished surfaces. 
They originate either at an incandescent 
refractory surface, from direct gas’ fires, 
or from specially designed electric lamps. 
These waves travel in straight lines from 
their source and when they strike a ma- 
terial object, such as a textile fabric, this 
energy is partly reflected, partly trans- 
mitted, and partly absorbed. Only the ab- 
sorted energy is converted into heat. 


There is evidence that infra-red rays 
penetrate textiles to some extent, and 
temperatures below the surface are re- 
ported to be slightly higher than directly 
on the surface. However, these differences 
in temperature are not considered of suf- 
ficient significance to change the physical 
characteristics of the drying operation. 
Infra-red equipment has been used to 
supplement existing steam installations for 
general drying, particularly during the 
war when maximum output was de- 
manded on existing equipment. The steam 
load is reduced, and production is speeded 
up, but only in special circumstances is it 
likely that this type of drying can be 
proved economical. 


Dielectri@drying has been applied suc- 
cessfully in some cases in the textile in- 
dustry, particularly where dense masses, 
such as rayon cakes, must be dried as 
uniformly as possible. When a poor con- 
ductor of electricity, such as a textile, is 
placed between two electrodes and energy 
of radio frequency is applied, sufficient 
resistance is offered to the flow of cur- 
rent to convert some of this energy into 
heat, and this heat is generated at once 
throughout the entire body of the 'non- 
conductor. Thus evaporation of moisture 
may be promoted through the whole tex- 
tile mass and drying may be reduced to a 
matter of minutes rather than hours. Sev- 
eral advantages result, for example, better 
uniformity of drying and of dye distri- 
bution. The method is, however, quite 
expensive. 


Both experimental work and theoretical 
considerations lead to the conclusions that 
the conditions for effective moisture re- 
moval at any temperature are analogous 
to those for efficient heat transfer. Also 
under a given set of conditions, the same 
amount of energy is required to evaporate 
one pound of water from any source of 
energy. Therefore, each drying problem 


AMERICAN DYESTUFF REPORTER 





requires individual study, and full con- 
sideration of all factors involved. Much 
confusion has occurred in the textile in- 
dustry -ecause of failure to give due re- 
gard to these matters. It is appropriate 
here to cite one authority’: “One of the 
most important points in the design of 
drying apparatus and the control of dry- 
ing operations is the provision for ade- 
quate and uniform air velocity past the 
material. In the drying of thin sheets, a 
reasonably high velocity is desirable to 
secure most rapid evaporation. In the case 
of thicker sheets, high velocity does nox 
help so much because the major resistance 
to evaporation in such cases is the diffu- 
sion of moisture from the interior of the 
material to the surface.” 


There must be an effective scrubbing 
action between air and cloth to reduce 
the thickness of the moisture or dead air 
layer on the surface. Passing air through 
the cloth gives intimate contact, but only 
a small amount may be passed in this way. 
A commercial attempt to apply this prin- 
ciple is that of dividing the air stream 
high velocity jets, 
spaced, which impinge on the cloth at 
close range. 


into small closely 


In dense, moisture-absorbing structures, 
water can be removed within a reasonable 
time by the application of vacuum, but 
there are some limitations in this method 
which are not widely recognized or un- 
derstood. For example, consider an ex- 
periment on the drying of a package of 
wet cotton taken from a dye kier. The 
package, containing about 200%° of water 
by weight, was placed on a tray in a 
vacuum oven at 250° F. A vacuum of 
1 mm. of mercury was applied. After 16 
hours it was found that while most of 
the interstitial water had been sucked out 
of the package, this was standing in a 
dish below the tray, and the interior of 
the oven was “dripping wet.” The pack- 
age still contained upwards of 50% of 
water, and it was evident that very little 
water had been removed from the oven. 
The experiment was repeated, except that 
a valve on the opposite side of the oven 
from the vacuum port was cracked slightly 
so as to bleed air at a slow rate into the 
oven during drying. With this air leak, 
the vacuum was only about one-third of 
an atmosphere. Despite this poor vacuum, 
the cotton was completely dried over 
night. The air flow facilitated heat trans- 
fer, reduced the thickness of the stagnant 
water film on the package surface, and 





’“Principles of Chemical Engineering Prac- 
tice,” Ist Ed., Walker, Lewis and McAdams, 
page 501. 

® The water content is usually reduced to about 
50% to 60% by centrifuging. However, this ex- 
periment was made with a maximum amount of 
water purposely. 
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provided a directional flow of both air 
and water molecules in and through the 
oven to the vacuum port, rather than 
movement to the port by diffusion alone. 

Most of the water in centrifuged pack- 
aged cotton is held in or on the individual 
fibers, and is not easy to remove. The 
water must be transported to the outside 
of the package, an average distance many 
thousands of times greater, relatively 
speaking, than that between the internal 
surfaces of the fibers where most of the 
water is adsorbed, and the external sur- 
faces of the fibers. It is not surprising that 
from 12 to 20 hours is required to dry a 
loc of 500 pounds of cotton in package 
form, stacked closely on trays in a hurri- 
cane dryer, even at 250° F., with air 
circulation of an imperfect sort only 
around the peripheral packages. 

These considerations pose an interest- 
ing question regarding the drying of tex- 
tiles in the form of dense structures. If 
dielectric drying is too expensive, can 
some form of vacuum drying be employed 
which will take advantage of improved 
means of heat transfer and air velocity as 
well? In fact, can these principles be ap- 
plied within the body of the individual 
fiters? Simply evacuating an oven con- 
taining packages certainly does not ac- 
complish this, and the air leak experimen’, 
while better than simple diffusion, leaves 
much to be desired. 

It is appropriate to recall, at this point, 
the present picture of the structure of 
fibers. For example, cellulose either in the 
form of natural or mercerized cotton, or 
regenerated cellulose, is considered as be- 
ing built up of very long chain-like mole- 
cules. In certain regions these chains lie 
parallel with one another in such closely 
packed, regular formation that they ap- 
pear to possess many of the properties of 
crystals, Other regions show no such regu- 
larity, and are termed non-crystalline, but 
some of the single long-chain molecules 
may run continuously through both alter- 
nate crystalline and non-crystalline re- 
gions. Thus a fiber may be described as 
an irreguar flexible net built up of crys- 
talline and non-crystalline regions, with 
numerous holes where the crystallinity is 
a minimum, with spaces or crevices in 
intermediate regions, and with relatively 
few openings in the highly crystalline re- 
gions.” X-ray evidence indicates that the 
highly crystalline regions are relatively 
inert to chemical attack; they are not 
penetrated by water, dyestuffs cr other 
reacting substances. However, these may 
enter into the non-crystalline regions to 
a greater or less degree, depending upon 
the density of the structure, and upon the 
accessibility of holes, cracks or crevices. 





% Structure of the Rayon Fiber, H. Mark, 


Nature, 144, 313 (1939) 
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Dry cotton will regain not more than 
about 25% of moisture, by weight, when 
in equilibrium with a saturated atmos- 
phere. More than twice this amount may 
be held in the fiber structure when the 
cotton hair is wet and swollen with liquid 
water. Consideration of the heat of wet- 
ting of dry cellulose and its dielectric 
constant at various moisture contents, in- 
dicate that the first moisture adsorbed by 
dry cotton is more firmly bound than sub- 
sequent amounts. A recent calorimetric 
study of moisture adsorption in cellulose 
summarizes these considerations as fol- 
lows:" “Modern concepts of the mechanism 
of moisture adsorption by cellulose fibers 
involve three steps: (a) the selective ad- 
sorption of water molecules by hydrogen 
bonding to the hydroxyl groups in the 
non-crystalline or micellar regions; (b) the 
adsorption of water into the lattice of 
the crystalline regions in those cellulose 
structures exhibiting changes in cellular 
dimensions with moisture adsorption, e.g. 
regenerated or mercerized fibers; and (c) 
capillary condensation or “multiple-layer 
formation” in those spaces in the cellulose 
fiber which permit occupancy ty addi- 
tional water molecules.” 

While some water is held in gross 
amounts in large holes there is a consid- 
erable amount of water existing as multi- 
molecular layers in the internal surfaces. 
This water is not to be considered as con- 
tinuous layers of solid water completely 
filling such spaces or cracks as molecular 
layers between contiguous cellulose sur- 
faces, but as columns or chains of water 
molecules, each chain being anchored by 
hydrogen bonding of the first water mole- 
cule to a hydroxyl group in the surface 
of the cellulose complex. Thus there may 
be large numbers of small air spaces be- 
tween these chains, quite analogous to 
the air spaces between vertical fibers in a 
pile fabric, like velvet. 

Suppose that a package of centrifuged 
cotton is placed in a vacuum oven oper- 
ated at 250° F., and the system is sud- 
denly evacuated. Air molecules in the in- 
ternal surface areas, surrounding the liquid 
water chains will rush out rapidly be- 
cause their movement is more or less di- 
rected and stimulated by the pressure dif- 
ferences tetween the applied vacuum and 
the atmospheric pressure inside the fiber. 
Water molecules will evaporate from the 
free ends of the water chains, and these 
will aid in driving before them much of 
the air. Water removal will continue at a 
constantly decreasing rate until the tem- 
perature of the wet fiber is reduced to a 
point where the vapor pressure of the 





11 Calorimetric Investigations of Moisture in 
Textile Fibers, F. C. Magne, H. J. Portas, and 
Helmut Wakeham, J.A.C.S., 69, 1896, (1947). 
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liquid water is substantially equivalent to 
that of the vacuum being maintained. 
Further removal of water from this steady 
vacuum can occur only at very small dif- 
ferential pressures, the diffusion is of a 
random order, not directed as at first, and 
eventually a film of water vapor will be 
built up on the fiber retarding evapora- 
tion. Diffusion under such conditions is 
an extremely slow process. Within the 
fiber itself the mean free path of the 
water vapor molecules is greater than the 
distances across the pores or cracks and 
there is little or no directional effect to 
help diffusion. 

Water may evaporate from chains situ- 
ated near the entrances of pores or other 
openings in the structure more readily 
than from chains more deeply buried in 
such air spaces. Therefore there may be 
an uneven distribution of chain length be- 
tween pore entrances and interiors. 


If dry air is now admitted to the oven 
it is heated by contact with the oven walls 
and the fiber temperature is raised by 
conduction and convection. This air pene- 
trates rapidly to all of the free internal 
spaces in the fiber and mingles freely 
with the relatively small number of 
vaporized water molecules already there. 
The air flow into the fiber spaces stirs and 
agitates the water chains, conceivably as- 
sisting in re-distributing liquid water 
molecules between chains of different 
lengths, and promoting evaporation as 
well. 

On re-applying the vacuum the first 
cycle is substantially repeated, differing 
only in the amount of water which may 
evaporate from the chains. This action, 
which may be described as a sort of 
flushing, is aided to the degree to which 
the fiber may be re-heated during the air 
admission cycle. 

Under these conditions an air flow takes 
place over the internal surfaces, similar 
in character to that which occurs at textile 
surfaces in ordinary drying practice using 
air streams or jets. The magnitude of the 
air velocity within the fiber is, of course 
much less than on the outer surface and 
the duration of the effect is much shorter. 
The fact that it takes place at all is 
important. 


This process should prevent excessive 
drying in the more accessible areas at the 
expense of water more deeply buried in 
the structure. Uneven drying may result 
in complete removal of water from hy- 
droxyl groups at the entrance to fine pores 
and these hydroxyl groups may then be 
attracted to others on contiguous surfaces 
thus closing the pores and trapping con- 
siderable moisture within them. Such a 
conception helps to explain permanent al- 
terations in the fiber structure when it is 
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dried to a moisture content below that cor- 
responding to the monomolecular layer. 


Alternate applications of vacuum and 
breaking of the vacuum with dry air, 
coupled with vigorous air circulation 
through the oven during the air cycle at 
atmospheric presure is the basis of a tex- 
tile dryer developed by the Western Elec- 
tric Co., for drying textile insulated cop- 
per conductors wound on large drums. 
A schematic diagram of the esesntial fea- 
tures of this dryer is shown in Figure 1. 
To prevent oxidation of the copper it was 
essential that the textile be dried at a 
relatively low temperature, not exceeding 
120° F. This condition made it difficult to 
remove moisture by conventional equip- 
ment. 


In Figure 1, ovens A and B are con- 
nected by a vacuum manifold to a high 
capacity vacuum pump with valves a, b, 
c and d suitably placed in the manifold. 
Each oven is connected to a metal duct 
system through which may be circulated, 
as desired, a large volume of dry air at 
substantially atmospheric pressure. The 
duct system is connected to a silica gel 
absorber capable of maintaining this air 
at somewhat less than 1% relative humid- 
ity at 120° F. Cooling coils are provided 
to control the air temperature and a large 
circulating fan is employed to drive the 
air at high velocity through the ducts, 
oven and gel bed. Moisture taken from 
the textile is absorbed in the gel con- 
tinuously and the gel is reactivated peri- 
odically by means of a steamheated reacti- 
vating system indicated in the diagram. 

The apparatus operates as follows: 

After filling both ovens with the ma- 
terial to be dried, the doors are sealed and 
valve a is opened so that oven A may be 
evacuated to about 2” of Hg pressure. 
Valves e, f, g and h are flap type closures 
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which cannot be opened until the oven 
is at atmospheric pressure. Therefore, dur- 
ing the removal of air from A valves c, 
e and f are closed, and valves d, g, and h 
are opened by a synchronized mechanism 
so that dry air is circulated through B. 
After 15 minutes valve a is closed and c 
is opened permitting dry air to flow into 
A from the manifold connection to the 
duct. To prevent the duct and silica gel 
system from falling below atmospheric 
pressure a bleed valve x opens until A 
reaches atmospheric pressure. Then valves 
e and f open and dry air is circulated at 
high velocity through A. At the same time 
valve d is*elosed and b opened. 


Valves = and h close synchronously and 
the oven B is evacuated. Repetition of 
this alternating cycle at 15 minute inter- 
vals results in rapid and uniform drying 
of this textile to an extremely low mois- 
ture content. 


Chairman Dahlen: The third paper on 
this morning’s program is devoted to 
another phase of our general interests. 
The past few years have witnessed tre- 
mendous growth of the plastic and resin 
sciences and industries. From this work 
have come new synthetic fibers which are 
really oriented plastics. They are finding 
their place in many textile products. We 
also have seen the growth of unwoven 
fabrics, produced by bonding together 
textile fibers by the use of many types of 
resins and the application of new tech- 
niques. Still further, we have seen plastic 
sheeting materials and lamination of 
plastic sheetings with textile fabrics and 
other materials to produce many new and 
valuable products. All of these develop- 
ments are having an important impact on 
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the present and future textile industry. In 
part, they represent new competition for 
textiles; but they also offer many new op- 
portunities for the development and ex- 
ploitation of new and profitable textile 
products. 

Our committee was confident that you 
would all welcome an up-to-date discus- 
sion of these new materials. We have 
been most fortunate in securing C. W. 
Patton, Manager of the Coating and Ad- 
hesive Materials Division of the Bakelite 
Corporation, a unit of Union Carbide and 
Carbon Corporation, to present this sub- 
ject. 

Mr. Patton is a graduate of Marietta 
College. In 1932, immediately upon re- 
ceiving his degree, he began research work 
in the laboratories of Carbide and Carbon 
Chemicals Corporation, another unit of 
Union Carbide. After several years, he 
went to the Mellon Institute under the 
fellowship of the Carbide and Carbon or- 
ganization, and after three years of this 
activity he entered into development and 
sales work on vinyl resins. When Union 
Carbide and Carbon acquired the Bake- 
lite Corporation and merged all plastic 
activities, he was appointed Manager of 
their Coating and Adhesive Materials 
Division. This division includes in its ac- 
tivities, resins for yarn and cast films. 

Our speaker is well known to the New 
York Section. He has presented papers 
before this Section and was Chairman of 
their Intersectional Contest Committee a 
few years back. From this very brief in- 
troduction, I am sure that you will agree 
with me that Mr. Patton is extremely well 
informed on plastics and related products 
and their relation to the textile industry. 
It is a pleasure to introduce Mr. Patton, 
who will speak on “Plastic Materials that 
Supplement or Supplant Textiles.” 


(See next page) 
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PHILADELPHIA SECTION 

Meetings: January 9, 1948, February 27, April 
9, May 14 (Kugler’s, Philadelphia). 
NEW YORK SECTION 

Meeting: January 23, 1948 and March 12 (Hotel 
New Yorker, N. Y.). 
PIEDMONT SECTION 


Meetings: February 7, 1948 (Poinsett Hotel, 
Greenville, S. C.); April 3, 1948 (Robt. E. Lee 
Hotel, Winston-Salem, N. C.); June 18, 1948 
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General Technical Session— 


Plastic Materials 


That Supplement or Supplant Textiles” 


OUR National Technical Program 
Committee Chairman, Dr. Miles 
Dahlen, by the very act of suggesting the 
general nature of this paper has typified 
the attitude in the textile industry in 
general, and in the AATCC in particular, 
of constantly surveying the possibilities 
of plastic materials in the textile field. 
It is certainly an alert and progressive 
attitude, and a logical one. As a matter 
of fact, the record of the textile industry 
shows there are manifold instances where 
textile equipment, processes, distribution 
systems, and general know-how can be 
profitably used in connection with plastic 
materials. Obviously, the writer would 
like to aid and abet such tendencies. 
Numerous articles have appeared in 
our official publication—the AMERICAN 
DYESTUFF REPORTER — concerning 
specific technical aspects of plastics in 
the textile field. The writer knows of at 
least three on uses, chemical composition, 
methods of manufacture, testing guides, 
etc., having had to work on said three 
in most cases to beat a deadline. (“Appli- 
cation of Vinyl Resins and Plastics to 
Textiles’°—-AMERICAN DYESTUFF RE- 
PORTER March 15, 1943. “A Study of 
Textile Fibers and Fabric Construction 
Influencing Adhesion of Textile-Plastic 
Combinations’—AMERICAN DYESTUFF 
REPORTER November 22, 1943. “Un- 
supported Films and Sheeting”—AMER- 
ICAN DYESTUFF REPORTER June 3, 
1946.) Similarly, such articles are avail- 
able in various Plastics publications. Al- 
though the members of AATCC, as the 
name indicates, are concerned with highly 
technical matters, there are and will con- 
tinue to ke numerous problems and deci- 
sions to be considered where it is neces- 
sary to have a broader view of the field 
than we normally require in our day to 
day activities. In view of this, the writer 
believes this is an opportune time to get 
an over-all picture of the plastics-textile 
field in as technical a manner as possible. 
The accompanying condensed outline 
has been prepared to present a sort of 
thumb-nail sketch of plastics in the tex- 
tile industry. By dividing the items into 





_* Presented at General Technical Session, Na- 
tional Convention, Chicago, October 24, 1947. 
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Bakelite Corporation 


two main groups, namely, those in which 
plastics supplement textile items, and 
plastics items which supplant textiles, it 
is hoped to introduce at least some sem- 
blance of a classification to aid our think- 
ing on the matter. Moreover, it gives a 
quick picture of supplementary and com- 
petitive aspects that are of vital interest 
to both the textile and plastic fields. It 
may even provide some clue as to future 
trends. 

There are admittedly some glowing 
generalities and conceivably some glaring 
ommissions in the outline but insofar 
as possible these will be covered in more 
detail as each item is discussed. 


Items (a), (Misc. Textile Finishes) and 
(b), (Textile inks), of Group I are un- 
doubtedly so familiar to members of the 
AATCC as to require no further comment. 


Likewise in Group I for item (c) (Syn- 
thetic fibers). However, it may be of 
interest to some that the extraordinary 
chemical resistance and inertness of vinyl 
chloride-acetate resin fibers makes possible 
fabrics for filtering acids, alkalies, food 
and pharmaceutical products—which, to 
that extent, gains new markets for textile 
products. 

Item (d), (Misc. base materials for lam- 
inating and molding, may be somewhat 
misplaced in Group I as it is literally an 
example of how textiles supplement plas- 
tics by providing highly desirable rein- 
forcing strength. But since the weight 
ratio of textile material to plastic is not 
inconsiderable, it has been included in 
the group. 

In item (e) (woven monofil fabrics), the 
plot thickens, so to speak, and we have 
a product the base material for which, 
namely a plastic monofilament (or mono- 
fil, for short) is an outgrowth of the 
plastic extrusion industry. Developmen- 
tally speaking, extruders of tubing and 
particularly rods, kept making smaller and 
smaller diameter materials and when they 
got down to the neighborhood of ten 
one-thousandths of an inch in diameter, 
the textile industry rapidly took over and 
began weaving fabrics of them. Wire- 
cloth looms were also used but the high 
filling tension caused difficulties. Hence 
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I believe it is safe to say that the bulk 
of such weaving is done on modified tex- 
tile looms. 

The chemical and abrasion-resistance of 
these fabrics in addition to their peculiar 
“slip” or surface-smoothness character- 
istics and ease of cleaning, have rapidly 
projected them into the indicated fields. 


Item (f), (impregnated cotton, asbestos, 
and fiberglass tapes and fabrics) is a 
highly specialized field which most of us 
do not ordinarily come in contact with 
unless confronted with the problem of 
ripping apart some electric power trans- 
mission cable or removing the innards of 
an electric motor for repairs. The use of 
plastics has contributed such properties 
as electrical-fire, and moisture-resistance 
and in particular the silicone resins with 
fiberglass cloth have imparted a high de- 
gree of temperature resistance. By virtue 
of this, motors can operate at elevated 
temperatures which in turn permits greater 
efficiency and smaller size of the power 
unit, and higher speeds of rotation. 


Unwoven fabrics, Item (g), particularly 
where the end-use for the material in- 
volves no further treatment such as im- 
pregnation or coating, may be strength- 
ened by having the fibers bonded laterally 
with a vinyl acetate resin adhesive. For 
products for a single or a relatively small 
number of uses before being discarded, 
the economies of non-weaving are obvious. 
These fabrics, when impregnated, give a 
product of unique “hand” or resilience 
properties not readily attainable with con- 
ventional woven fabrics. These properties, 
plus the abrasion and soil-resistant proper- 
ties of the plastic coating, which is often 
applied over the impregnated material, 
make them of value in shoe manufacture. 

The application of the lines of adhesives 
to unwoven fabrics may be regarded as 
primarily a textile operation. I believe 
in most, if not all cases, a water-base 
material is used, hence it fits in with 
normal textile operations. The coatings 
are applied, in general, by spreader or 
rubber-type calenders, thus the process 
be considered an off-shoot of the 


may 

so-called “proofing” industry. 
By coating yarns, Item (h) (coated 
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CONDENSED OUTLINE OF PLASTICS IN THE TEXTILE FIELD 


PRODUCT 


(a) Misc. Textile 
Finishes. 


co 


Textile inks. 


(c) Synthetic fibers. 


(d) Misc, base materials 
for laminating and 
molding. 


(e) Woven monofil 
fabrics. 


(f) Impregnated cotton, as- 
bestos, and fdberglass 
tapes and fabrics. 


(g) Unwoven fabrics. (plain, 
rubber-impregnated, 
coated) 


(h 


~~ 


Coated yarns (including 
twisted paper yarns) 


(i) Coated fabrics 


glazed chintz) 


TYPE OF PLASTIC 
(or Resin) 
INVOLVED 


urea-formaldehyde 
melamine 

vinyl acetate 

vinyl alcohol 
styrene copolymers 


acrylate 
cellulosic 
vinyls 


cellulose acetate 

polyamides 

vinyl chloride-acetate 

vinyl chloride-acrylo-nitrile, 
vinylidene 

chloride 


phenolics 
polyesters 
urea-formaldehyde 
melamines 


vinylidene chloride 
ethylene (experimentally) 


vinyl chloride- 
acetate 
cellulose 
silicones 


vinyl acetate (binder) 
vinyl chloride- 


acetate 

vinyl chloride 
cellulose ~ 
cellulose 


(nitrate, aceto-butyrate) 
vinyl chloride- 
acetate 


vinyl chloride- 
acetate 
vinyl chloride 
vinyl butyral 
cellulose nitrate 
(water-base materials) 





(a) Tea-bag paper 


(b) Coated latex- 
impregnated papers 


(c) Plastic sheeting 
(10 mils thick and up) 
(d) Plastic films 


(approx. 4 mils thick) 


(viscose rayon) 
vinyl chloride- 
acetate 


vinyl chloride- 
acetate 

vinyl chloride 

cellulosic 


vinyl chloride- 
acetate 

vinyl chloride 
vinyl chloride 
acetate 

vinyl chloride 
ethylene (limited) 


GENERAL FIELD 
of 


Conventional textile. 
Padding, etc. 


Conventional textile. Roller, 
screen-printing. 


Conventional textile. 


Plastic (except for textiles 
used for re-inforcement) 


Plastic — for production of 
monofils. 
Textile—for weaving. 


Textile— (weaving) 
Plastic—(impregnation) 


Textile (for base ‘‘fabric’”’) 
Plastic 


Rubber 


Mixture of plastic and tex- 
tile processes. 
Possibly electrical for those 
film-wrapped. 


Plastic 
Rubber 
(except for base fabric) 


(textile) 


END-USES. 


Shrink, crush, and wrinkle-proot 
ing. Weave stabilization, etc. 


General textile decoration. “Pad 
dyeing.” 


General fabric uses — specialty 


filter fabrics, collar interliners, 
etc. 
Architectural, mechanical, elec- 
trical. Table tops to timing 
gears. 


Automotive, transportation, thea- 
tre, etc. seat-covers. Handbags. 
Insect screening. 


Electrical insulation. 
Wiring, motors. 


Disposable cloths — diaper lin- 
ings, bibs, shoe-wiping cloths, 
etc. Shoe-lining materials, belts, 
handbags, book-covers, etc. 


Similar to uses for monofil fabrics. 


Rainwear mattress covers, up- 
holstery, shoes, hospital sheeting, 
wall coverings, table cloths, (Up- 
holstery, etc.) 








Textile—for staple fibers 
(scraps for other type 
papers) 

Paper—for base material 


Paper and Plastic 


Plastic 
(textile-printing) 
Plastic 


(Textile—printing and 
flocking) 
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As indicated by product name. 


Table cloths, wall coverings, chil- 
dren’s bibs, book, luggage, radio 
coverings. 


Upholstery, ladies’ and children’s 
shoe-uppers, handbags. 


Rainwear, shower curtains, win- 
dow curtains and drapes, table 
cloths, bedspreads, garment bags. 
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yarns), it is possible to retain to a consid- 
erable degree the handling and hand prop- 
erties of the base yarns involved. Like- 
wise, proper selection of the base yarn 
can exert control over the elongation and 
resistance to elevated temperatures as com- 
pared to straight monofils. While the 
uses are, in general, closely related to 
those for monofils, the above differences 
in properties can be significant for many 
uses. It is difficult to draw a fine line of 
distinction as to whether the process is 
a variation of the copper magnet wire 
enamelling process used by the electrical 
industry, or warp slashing of the textile 
industry. The method of manufacture 
which involves wrapping the yarn with 
a heat-sealable film apvears to have been 
derived from the electrical insulation in- 
dustry. As indicated in the accompanying 
outline, uses for coated yarns are similar 
to monofil uses. 

While the products of the coated fab- 
rics industry, Item (i), are quite well 
known by members of AATCC, it is 
worth emphasizing that the durable prop- 
erties of the vinyl resins have permitted 
production of greatly improved materials, 
which in turn is increasing the outlet for 
the base fabrics involved. New techniques 
for the coater which involve the use of 
vinyl resins dispersed, not dissolved, in 
low-cost volatile liquids or in some in- 
solely plasticizing 
liquids permit economies heretofore un- 
attainable. This also in turn broadens the 


stances non-volatile 


base for textile markets. In general, the 
plastic or resinous-base coatings are ap- 
plied by knife spreader or rubber-type 
calenders which are not normally found in 
textile factories. Glazed chintz is in effect 
a contradiction to the general statement 
on processing of coated fabrics because it 
has been produced for years in conven- 
tional textile finishing plants. This is 
probably due to the fact that until relative- 
ly recently only water-base coatings were 
used. 

Having hit the high spots on the first 
phase of the subject, we shall more closely 
scrutinize the products in Group II tfe- 
cause these directly replace textiles for 
certain end-uses. 

Item (a) (Tea-bag paper), is produced 
from viscose rayon and vinyl chloride- 
acetate resin staple fibers in paper-making 
equipment. There is no need for sizing of 
any type in this process hence a source of 
undesirable taste is avoided. Another big 
advantage over a fabric bag is that the 
latter has to be sewn or stapled together 
whereas the paper containing viny] chlor- 
ide-acetate resin staple fiber can be fabri- 
cated into bags and filled at very high 
speeds by simple heat-sealing operations. 
This item does not rank high as a compet- 
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itive threat to the vast textile industry, 
particularly since the bulk of the material 
involved is viscose rayon staple fiber, a 
textile product. However, the use of a 
thermoplastic fiber illustrates a principle, 
and is being investigated in felt manufac- 
ture. It may also te of interest in the 
manufacture of other types of non-woven 
fabrics. We might also add, in a lighter 
vein, that this instance of the paper in- 
dustry competing with the textile industry 
is long over-due since the textile industry 
has for many many years been exacting 
a tithe from the paper industry for fabric 
scraps and waste needed to make rag 
papers! 

Another product which directly replaces 
fabrics for some uses is Item (b), plastic 
coated latex-impregnated paper. The latex 
impregnation gives improved tear-resis- 
tance and a modicum of desirable draping 
or hand characteristics. The plastic coat- 
ing provides additional strength and above 
all a wear-resistant, impervious, readily- 
cleanable surface. This product has found 
a wide and ever-increasing consumer ac- 
ceptance for table and wall coverings. 
Also some progress is being made with 
its fabrication into such items as children’s 
bibs. The material when colored and em- 
bossed serves as a durable outer covering 
for low-cost luggage, for note-books, mis- 
cellaneous novelty packages or containers, 
etc. All operations involved in manufac- 
ture of the material, except possibly fab- 
rication of certain finished items, lie 
substantially within the paper and plastic 
fields. 

Plastic sheeting, Item (c) in Group II, 
is a substantially all-plastic product, both 
as regards its composition and method of 
manufacture. Incidentally, the term sheet- 
ing indicates a flexible material of 10 miis 
(10 thousandths of an inch) or more, in 
thickness. It may be produced on heavy 
duty rubber type calenders or by a dis- 
persion resin casting process, although, 
in general, the calendering process greatly 
prevails for thicknesses of 10 mils and up. 
It is produced in a wide range of flex- 
ibilities, colors, and surface textures. 
More recent methods of color treatment 
by printing the “reverse” side of color- 
less sheeting harks back to the textile 
industry’s treatment of greige goods. It 
should be of interest to the textile in- 
dustry that although the plastic sheet- 
ings compete directly with textiles, there 
are many instances where it is desidable 
to back the sheeting with fabric—for 
example, where is is necessary to have 
strong, durable sewn seams and where 
fabricating would result in placing the 
sheeting under continuous relatively high 
tension. The permanent tension does not 
necessarily harm the sheeting but may be 
undesirable, as in the case cf shoe toes 
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where underlying structures would be 
deformed. 

The last item (d), plastic film, is un- 
questionably so well known to members 
of the AATCC as to warrant practically 
no further comment. But in order to 
round out the picture of plastics in the 
textile field, attention should be called 
to the properties such as mildew—water 
—flame—soil—and_ wear-resistance, that 
make it a desirable product for the 
indicated end-uses. Potential decorative, 
or styling, and economic pcssibilities 
should not be overlooked. For example, 
the material can be covered with flock 
to produce a type of velvet, and im- 
proved printing processes, possibly evol- 
ved from textile printing, indicate ad- 
vances on both scores. It is interesting 
to note that the heat-sealability of plastic 
film has introduced a new technique of 
fabrication to the textile field. Possibly 
adaptation of this process to fabrication 
of conventional fabrics awaits cnly de- 
velopment of a suitable adhesive mate- 
rial. Preliminary work on_ plasticizer 
dispersions of vinyl chloride-acetate resin 
has shown some promise. This type of 
development would further complicate the 
textile-plastic field. For example, a plastic 
supplanting textiles would be responsible 
for a material that supplements textiles. 

As mentioned at the beginning, specific 
technical details have been presented in 
the past so possibly the question period 
which follows will serve to uncover those 
missed in the past. 

To sketch the over-all pictures— 

We see (1) plastics or resins are obvious- 
ly a vital part of the textile field. 

(2) Products involving plastics replace 
textiles in certain fields. 

(2a) Even in this latter instance, several 
textile processes are involved. 

(3) The properties which plastics con- 
tribute in both cases, and this at the 
expense of over-simplification and prob- 
ably some notable omissions, are: 

(a) Inertness—resistance to electrical 

conductivity, mildew soiling, burning, 
water, general chemical attack, and abra- 
sion. 

(b) Impermeability, in the case of coat- 
ings, sheetings, and films. 

(c) Certain economies (pad dyeing, dur- 
ability, speed of production). 

(4) Textiles have certain very outstand- 
ing properties such as— 

(a) porosity 

(b) absorbency 

(c) draping, or hand, qualities 

(d) tear-resistance 

(e) consumer acceptance of texture 

(5) Plastics may predominate in certain 
so-called textile end-uses which may have 
the effect of freeing strictly textile activi- 
ties along such lines and permitting the 
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textile industry to concentrate on, and 
take full advantage of, basic fabric prop- 
erties. (For example, plastic film basically 
fulfills the requirements of a low-cost, 
area-covering, waterproof barrier between 
shower and bathroom. A fabric’s proper- 
ties of porosity, absorbency, and to some 
extent hand qualities, are virtually wasted 
or even a detriment, hence the textile skill, 
equipment and raw materials may be 
more advantageously concentrated on the 
towels used in said bathroom, or clothing 
where the basic properties of textiles are 
absolutely imperative.) 

(6) Textiles and plastics are literally 
inextricably intertwined. It is hoped this 
presentation will aid those in both the 
textile and plastic fields to an increasingly 
profitable utilization of the inter-relation- 
ships. 

—¢ 


Meeting Dates, Piedmont 
Section 


o— 


HE following dates and places have 
been reserved for meetings of the 
Piedmont Section for 1948. The Fall meet- 
ing will be replaced by the National Con- 
vention. 
February 7th—Poinsett Hotel, Green- 
ville, S. C. 
April 3rd—Robert E. Lee Hotel, Win- 
ston-Salem, N. C. 
June 18th—Ocean Forest Hotel, Myrtle 
Beach, S. C. 


" — 


Meeting, Lowell Textile 
Institute Student Chapter 


MEETING was called to order on No- 

vember 4, 1947 by Chairman Bianco 
and the minutes of the last meeting were 
read and accepted. 

The Treasurer’s report was then read 
and accepted. 

Mr. Kenniston, Chairman of the Pro- 
gram Committee, submitted a report for 
his committee. Programs already com- 
pleted include: 

October 21—The Shell Oil Company 
film “Prospecting for Petroleum” was pre- 
sented to about seventy students in South- 
wick Hall at 4:00 P.M. 

October 28—The first in a series of 
seminar programs was held at 7:30 P.M. 
Doctor Harold W. Stiegler, Director of 
Research for AATCC, spoke on “Your 
Ideas Won’t Work Unless You Do—The 
Challenge of Research to the Textile 
Chemist”. The program, which also in- 
cluded a question period and refreshments, 
was enjoyed by thirty-five students and 
guests. 
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November 13—The American Viscose 
Corporation film “How Rayon is Made” 
was shown in Southwick Hall at 4:15 
P.M. 


November 25—Frank V. O’Neil, Direc- 
tor of the Physical Research Laboratory 
at the Pacific Mills in Lawrence, Mass., 
addressed the Seminar group at 7:30 
P.M. His topic was “Proper Conditions for 
Color Matching”. 

December 9—Martin H. Gurley, Jr., 
Chief of the Textile and Paper Section, 
Esselen Research Corporation, addressed 
a Seminar group at 7:30 P.M. His topic 
was “Manufactured Fibers”. 

Future programs include: 

January 27—Dr. Donald H. Powers, 
Monsanto Chemical Company, will ad- 
dress a Seminar group at 7:30 P.M. His 
topic will be “The Role of Synthetic 
Resins in the Modern Textile Field”. 
Mr. Kenniston announced that additional 
programs are being arranged. 


A letter from Dr. Robert D. Eddy, Chair- 
man of the Committee on Student Af- 
filiates of the American Chemical Society, 
was read to the Student Chapter. The 
letter announced a proposed meeting of 
Chemistry Students in the New England 
area to be held in Boston in March or 
April, and included a questionnaire de- 
signed to determine what kind of support 
such a project would receive. This ques- 
tionnaire was completed and is being 
returned to Doctor Eddy. 


The motion was then made and accepted 
that the Meeting adjourn. 


Respectfully Submitted, 
LAWRENCE C. GARDNER 


Secretary 


Surface Active Chemicals for 
Textile Processing* 


DR. E. A. ROBINSON 


Technical Director, Industrial Division, 
Nopco Chemical Company 


ONSIDERABLE work has been done 

in evaluating the surface character- 
istics of all types of surface active chemi- 
cals as well as raw oil constituents. From 
an evaluation of approximately 3,000 dif- 
ferent chemicals, it has been possible to 
classify these materials as to the coefficient 
of friction values they impart to various 
textile fibers. It is thought that those 
products which exhibit the lowest co- 
efficient of friction value are the chemicals 





* Summary of a paper presented before the 
Rhode Island Section, October 31. 
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which penetrate and soften the textile 
fibers to the least extent. By blending two 
or more of these chemicals together and 
applying them to textile fibers, the re- 
sults indicate that as far as coefficient of 
friction values are concerned, the materials 
exhibit additive characteristics. Thus, the 
oil chemist is able to formulate a product 
for the processing of textile fibers embody- 
ing low and high coefficient of friction 
constituents which will produce a medium 
coefficient of friction balanced product 
possessing many desirable processing fea- 
tures. 

In the preparation of soluble oils, many 
types of surface active chemicals can be 
employed. Those which exhibit the most 
popular use are the ones which are sol- 
uble in a raw oil and produce a homo 
geneous mixture. This soluble oil is cap- 
able of being added to water to produce 
stable emulsions or dispersions for appli- 
cation to textile fibers. 

All of the soluble oils which have been 
employed in the textile industry have 
required the use of a synthetic detergent 
at some sutsequent scouring operation in 
order to remove these surface constituents. 
It has now been found that special emul- 
sifying and detergent chemicals can be 
tailor-made and employed in large quan- 
tities in soluble oils. By such a procedure, 
the soluble oil serves two functions: the 
first is the proper lubrication of the yarns 
and fibers and secondly, detergents are not 
required for the removal of these special 
soluble oils during the scouring operation. 

By applying this new principle, many 
types of new oils can be prepared which 
would permit many modifications in the 
procedure being followed for the pro 
cessing of textile yarns and fibers. 





o 
EMPLOYMENT REGISTER 


This column is open for four insertions 
per year, per member, without charge. 
Blanks can be obtained from, and filed 
with, the Secretary of the Association, 
Lowell Textile Institute, Lowell, Mass. 
It is understood that these will be open 
to inspection by prospective employers, 
who can obtain further information from 


the Secretary. 
2 
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Education: B.T.C., Lowell Textile Insti- 
tute, 1936. 

Experience: Textile chemist, operator of 
dyeing and finishing equipment, labo- 
ratory manager and inspector, manager 
of dyeing plant. 

Age, 35; married, references. 
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FF on cacrncorme 


Fabrics which come into close contact with G-4 provides an economical way to fabric 
the skin for long periods of time can be improvement—a little goes a long way. And 
safely and dependably mildew-proofed with your finishing methods remain unaltered, 
Givaudan’s G-4*, efficient fungicidal and your fabrics stay soft, pliable, strong—un- 
antiseptic agent. affected in color or odor. 

G-4’s mildew-proofing effect has been Effective mildew-proofing will greatly in- 
proved in use in all types of fabrics. Itdoes crease the sales appeal of your fabrics. Write 


not leach out with washing or weathering. today for full information. 
*Dibydroxy Dichloro Diphenyl Methane 










“BUY WISELY—BUY GIVAUDAN” 


Industrial Products Division 
330 West 42nd Street, New York 18, N. Y. 





You! 
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as 


- - an excellent and much-needed monograph on this 
important chemical subject.” 


ELECTRONIC THEORY 
OF ACIDS AND BASES 


By W. F. LUDER and 
SAVERIO ZUFFANTI 
Associate Professors of Chemistry 
Northeastern University 


—Engineering 


QUALITY RICHMOND >PRODUCTS 
—* 





MERCOPEN 





For mercerizing 


The mercerizing penetrant 
which is water soluble 


Faster Penetration 
Easier rinsibility 
No scum in caustic 


Ask for samples 


Southern office 
617 Johnston Building, 
Charlotte, N. C. 





This book presents a clear and interesting discussion 
vt one of the most important theories on the funda- 
mental nature of acids and bases. Various aspects of 
the theory are thoroughly covered and numerous 
specific applications are given. The authors show 
how the theory correlates what were formerly con- 
sidered unrelated phenomena and experimental facts. 
Subjects under discussion include typical reactions 
of acids and bases, experimental titrations, atomic 
orbitals, halogenation, mechanism of ring substitution, 
and catalysis. 
“The authors present a lucid and convincing argu- 
ment for the electronic theory and demonstrate its 
greater generality and usefulness compared to other 
acid-base concepts.” 

—General Electric Review 
1946 166 Pages $3.00 
2 A A Ok RL OG SE NO NM A EO 


FREE EXAMINATION COUPON 4°R—12-47 


JOHN WILEY & SONS, INC. 440 Fourth Ave., New York 16, N. Y. 
Please send me, for ten days’ free examination, a copy of Luder and 
Zuffanti’s ELECTRONIC THEORY OF ACIDS AND BASES. If | desire 
keep the book, | will remit $3.00, plus postage; otherwise | will 







return the book postpaid. 
Name ... j er 
EE ee eet See re Or 


RICHMOND OIL, SOAP & CHEMICAL CO., Inc. 


1041-43 FRANKFORD AVE., PHILADELPHIA 25, PA. 
A eee YS ee er 
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LOGWOOD BLACK 





LEATHER » WOOL « SILK 
COTTON «+ FUR « HAIR 
PIGMENTS 


% 


DEPENDABLE SOURCE OF SUPPLY 
ECONOMICAL - RELIABLE 
LOGWOOD HEMATINE QUEBRACHO 


TANNIC ACID SUMAC QUERCITRON 
FUSTIC GAMBIER’ FLAVINE 


YOUNG EXTRACTS--SERVING THE INDUSTRY SINCE 1869 


THE J. S. YO UJ NG COMPANY 


OFFICE and FACTORY 
2701-2733 Boston St., Baltimore, Md. 












ES an 


EATHERING 
(KG . in the 


TWIN 


ATLA ARC 


WEATHER-OMETER 


Faithfully duplicates the combined 
weathering effects of sunlight, rain, 
and heavy dew; accelerated to reduce 
years of actual weathering to a few 
days’ testing. All weather cycles 
automatically controlled for contin- 
uous operation with- 
out attention. 











ATLAS | 
FADE-OMETER ' 
The recognized standard testing machine in 
the textile field for determining the fastness 


to light of dyestuffs and fabrics. Fully auto- 
matic in operation. 


ATLAS ELECTRIC DEVICES CO. 


361 W. Superior St., Chicago 10, Ill 


Weather-Ometer © Lounder-Ometer © Fade-Ometer 





Close-up shows one of the three Micromax pH 
Recorders used by Arkwright Corp., Fall River, 
Mass., in the filter plant, Finishing Division. 
Electrode Unit is located directly below Re- 
corder. pH is recorded: (1) as raw water 
comes into the filter plant, (2) just after 


alum and filters and (3) at the clear well. 


MICROMAX 
pH RECORDERS 
Help Treat Water 
At Textile Plant 


Starting with raw water which varies from 5 to 9 pH, 
Arkwright had for years been treating to a value slightly 
above 7. But never before had treatment operated so easily 
and efficiently as it has since the Micromax Recorders were 
installed. Instruments are fully automatic; record in great 
detail across their 2-12 pH range. They operate alarms if 


pH exceeds preset limits. 


L&N instruments can be equipped to provide any desired 
type of automatic pH control, from simple on-off to fully 
proportioning. The latter is rapidly coming into wide use 
because it meets every change in acidity or alkalinity of the 
liquid with a strictly proportional change in the amount 
of chemical supplied. Because of the extreme accuracy of 
this balance, pH is held within entirely new limits, and full 
advantage is taken of the relationship between quality of 
water or other product, and control of acidity. 


If you have a pH recording problem and will outline it, 
an L&N engineer will be glad to help select equipment to 
meet your need. 


LEEDS & NCRTHRUP COMPANY, 4965 STENTON AVE., PHILA. 44, | 


LEEDS & NORTHRUP 


TELEMETERS HEAT-TREATING FURMACES 


IMEASURING INSTRUMENTS 


AUTOMATIC CONTROLS 


Jrl. A & N- 96-701 (2c) 
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IDAHO 


Lpiale Starch 


“FHE FINEST MADE” 





E22 MAGIC VALLEY | 222 


SEED PROCESSING COMPANY ::£:::5! 


tiiysees OF IDAHO eae 


SEEIE! gy ANTHONY [EEZEE 


fiiié, STARCH COMPANY, me. B:22222 


SRE! MENAN STARCH EES 
COMPANY, inc. 


OF IDAHO 









DISTRIBUTED BY 


AMERICAN KEY PRODUCTS, inc. 


15 PARK ROW « NEW YORK 7, N. Y. 






QUALITY 







PERFORMANCE 





We EXPORT... 


DYESTUFFS 


In spite of the acute shortages pre- 


vailing in raw materials and inter- 
mediates, we continue to keep our 


friends supplied. 


New and constructive connections 
are of permanent interest to us, and 


we welcome specific inquiries. 


L. L. RONA & CO., INC. 


Established 1929 


40 Exchange Place Cable Address 
New York 5, N. Y. “ELRONA” 
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@ CLASSIFIED ADVERTISEMENTS e 





na O2 24 Ez 
CLASSIFIED ADVERTISEMENTS 


ARE RESTRICTED TO 


HELP WANTED—POSITIONS WANTED 


MACHINERY (wanted or for sale) 


|} OTHER TYPE COPY WILL NOT BE ACCEPTED 


American Dyestuff Reporte: 


POSITION WANTED: Chemist-Colorist 33, B.S. 18 
years experience napthol, vat, indigosol dyeing and print 


ing. Bleaching, dyeing and finishing. With plastic rayon 


| cellulose research-development background. Interested only 


in big job that needs good trouble shooter. Can build con- 


tinuous dye machines. Write Box 360. 


WANTED: By Plant doing Bleaching, Mercerizing, Dye 
| o ban > db dé 


| ing & Finishing of cotton piece goods, man 25 to 35 year: 


| old, with technical training and some experience in plant 


operations to train for position of assistant to plant super 


intendent. Write Box 361. 


WANTED: Man with sales experience in dye 


stuffs, soaps and textile specialty field to represent in 
Canada an old and well established house. Reply to Box 


362 stating experience and qualifications. All replies will 


| be kept strictly confidential. 


AMERICAN DYESTUFF REPORTER 


WANTED: Leading Southern Manufacturer invites ap- 


plications of graduate Chemists having experience in 


| Textile Auxiliaries. Write stating qualifications and ex 


perience. Write Box 356. 


Technical sales representative for weaving, throwing, 


knitting and finishing trades; good sales producer and 
business builder; free to represent one or more small. 


ethical textile chemical manufacturers; capable of assum 


ing complete sales management duties. Write Box 357. 


Chemical firm with good contacts among textile mills and 


processors can sell resin emulsions of merit, especially 


| creaseproof finishes. Write Box 358. 
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PENETRANTS * DETERGENTS e SOFTENERS © REPELLENTS @ FINISHES 


BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. 





CONFIDENTIAL EMPLOYMENT SERVICE—For 
Dyers, Chemists, Colorists, Managers, Superintendents 
and others seeking positions and for employers seeking 
men. Many positions paying attractive salaries, open for 
capable men. Charles P. Raymond Service, Inc., 294 Wash- 
ington St., Boston, Mass. Over 45 years in business. 





AVAILABLE: MANAGERS ASSISTANT—Head of 
Application Lab. Experience 21 years Dyestuff business, 
Laboratory, Demonstrating, Sales, Colorist for Dyestuff 
Manufacturer, Soluble Vats, Acid, Chrome, Direct Acetate 
Dyeing and Printing. Lowell Textile graduate. Salary 
minimum $6500. Write Box 335. 





POSITION WANTED: Quality Controller—The man 
described in this ad knows the business of rayon dyeing 
and roller printing forward and backward. He is accus- 
tomed to heavy responsibility and is a good trouble shooter 
in all plant activities. He has creative ability, tempered 
by long practical experience. His chemical background. 
skill and experience warrants a fairly high salary. In- 
terested only ina big = that needs doing. Write Box 330. 





TECHNICAL SALES CHEMIST—To develop uses 
for colloids in food and pharmaceutical fields. Head- 
quarters New York area. B.S. in chemistry with several 
years technical sales experience. Age 28-38. State ex- 
perience and oy pene. Write Box 339. 


DYESTUFF CHEMIST—Experienced in textile print- 
ing for technical sales and service. Headquarters New 
York area. Age 28-38. State experience and salary re- 
quirements. Write Box 340. 





TECHNICAL SALES REPRESENTATIVE: Wanted 
by well-established sizing specialists to help develop line 
of textile auxiliaries and finishes. Require: young man, 
at least 5 to 10 years’ experience in wet processing and 
finishing, good sales personality. Good salary for right 
man, excellent future. Southeast. Write Box 344. 
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POSITION WANTED: Superintendent of dyeing, tech- 
nical college graduate, age 47, 25 years’ experience cotton 
or rayon, skein or package, all types of colors. Excellent 
references. Would consider sales and demonstration. 
Write Box 343. 


CHEMIST OR CHEMICAL ENGINEER: With firm 
background in field of textile chemistry, and preferably 
having some knowledge of resin polymers, for research 
in evaluation and development of resinous finishes for 
textiles. Responsible position, salary commensurate with 
experience. Metropolitan New Jersey. Give full details 
in first letter. Write Box 345. 











Sales Representatives for long established manufacturer 
of complete line of soap and allied products, for textile, 
laundry, janitor supply, etc. fields. Will consider full- 
time salary and bonus or part-time commission. New 
England and Southern territories open. Write Box 346. 
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POSITION WANTED: As lady hosiery po possess- 
ing laboratory research and sales control and dyehouse 
production. Seventeen years as head dyer for a large 
hosiery manufacturer in the South. Excellent references 
as to atulity 2 and character. Write Box 348. 


POSITION WANTED: Cotton ond rayon piece e goods 
finishing control chemist with 23 years’ experience. Col- 
lege graduate, able to assume charge of laboratory. Prefer 
location north of Vagus along seaboard. Write Box 349. 








WANTED: A foreman for California plant, experienced 
in dyeing (fast colors) and finishing cotton, silk, rayon, 
wool piece goods and yarns. Write Box $53. 





RESEARCH CHEMIST: Large textile company offers 
attractive position in its Research Department to a well 
trained chemical engineer or chemist, preferably with 
some experience in the field of textile research. Location 
Newark, N. J. In reply give age, scholastic background, 
experience and salary expected. Write Box 359. 
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*AQUAROL: A water repellent for processing woolen, 
cotton and rayon fabrics, also produces excellent re- 
sults in splashproofing or finishing all types of hosiery. 


*PARAMINE T A: A cation active softener for process- 
ing cotton and rayon cloth to obtain a soft, smooth, 
pleasing finish. 


ANTHOMINE: Auxiliary used in all wool dyeing 
processes to produce a uniform shade and impart a 
soft pleasing hand to stock, yarn and cloth. Improves 
exhaustion of dye bath and increases color yield. Very 
effective for levelling shade of tippy and mixed woolls. 


*PARAPON SA: A highly efficient leveler and softener 
for dyeing and finishing all types of yarn, cloth and 
hosiery to produce a uniform dyeing and a soft full 
hand. 


*ARIPEL F S: Finish and gas inhibitor for processing 
dyed acetate rayon—produces a soft, full feeling finish 
and prevents gas fading of the color. 


*LANITOL F: A synthetic detergent possessing excep- 
tional scouring and washing properties for processing 
wool, cotton, rayon or nylon. 


*ALGEPON V A: Auxiliary used in dyeing vat colors 
to retard reoxidation of the reduced bath and pro- 
duce a solid and uniform shade—also effective in strip- 
ping vat dyeings. 


*CULOFIX: Used as an after treatment in last rinse to 
prevent bleeding of direct dyed cotton or rayon in 
water. 


*DIAZONOL A C: For boiling out cotton cloth in pres- 
sure or open kiers to produce greater absorbency and 
cleaner material. Excellent for pre-boiling knitted 
cloth in preparation for chlorine bleach. Also used 
with good results for boiling out cotton or rayon 
cloth on the jig. 


*TETRANOL: A rapid wetting and penetrating agent. 
Active in acid, alkaline and salt solutions and not 
affected by hard water, may be used in all types of 
dyeing operations to insure positive penetration of 
color and a uniform and solid shade. 


And a complete line of Oils, Chemicals, Softeners 
and Finishes for Wet Processing All Textile Fibres 


@ REG. U. S. PAT. OFF. 


ARKANSAS CO., INC. 
Newark, Hew Jersey 


Manufacturers of Industrial Chemicals for Over 40 Years 
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@ INDEX TO ADVERTISERS @ 


Aktivin Div., The (Heyden Chem. Corp) 
Alco Oil & Chem. Corp 

Althouse Chemical Co. 

Amalgamated Chemical Corp 

American Aniline Products, 

American Cyanamid Co. (Ind. Chem. Div.) 
American Dyewood Company 

American Key Products, Inc 

Anders Chemical Corp 

Arkansas Company, Inc... 

Armour and Co 

Arnold, Hoffman & Co., Inc 

Atlantic Chemical Co., Inc.. 

Atlas Electric Devices Co 


Becco Sales Corp 

Bhavanidas —— & Co 

Bick & Co., 

Blickman, “hogy lta i a at ana aah Biya J Aeinicass eared iabaiia ose 
Burkart-Schier Chemical Co 

Butterworth Sons Co., H. W 


Calco Chemical Division American Cyanamid Co 
Calgon, Inc. 


senraie ii 
Second Cover 


Carbic Color & Chemical Co., 
Carbide & Carbon Chemicals Corp 
Ciba Company, Inc. 
Colgate-Palmolive-Peet Co. 
Commonwealth Color & Chemical Co 
De Paul Chemical Co., 


Emery Industries, Inc 


Fallek Products Co., Inc 
Fancourt & Co., W. F............ 


Geigy Company, Inc 
General Chemical Company 
General Dyestuff Corp 
Girdler Corp, The 


Grinnell Co., 

Gurley, W. & L. E 
Hardesty Co., W. C 

Hort Products Corp 
Heyden Chemical Corp 
Hooker Electrochemical Co 


Interchemical Corp., Textile Colors Div 
International Salt Co., Inc 

Kali Manufacturing Co. 

Kelco Co. 


Laurel Soap Mfg. Co., Inc 
Leatex Chemical Co 


Maher Color & Chemical Co. 

Mathieson Alkali Works, Inc 

Maywood Chemical Works 

Monsanto Chemical Co 

Myles Salt Co., Ltd 

National Aniline Division, Allied Chemical & Dye Corp 
National Carbon Co., | 


Nova Chemical Corp 
Nuodex Products Co., Inc 
Nyanza Color & Chemical Co 


Onyx Oil & Chemical Co 
Oronite Chemical Co. 


Pabst Sales Company 
Perkins & Sons, 

Philadelphia Quartz Co 
Procter & Gamble 

Proctor & Schwartz, Inc 
Publicker Industries, Inc 
Refined Products Corp 
Richmond Oil Soap & Chemical Co., Inc 
Riggs & Lombard, Inc 

Rohm & Haas Company 

Rona & Co., 

Royce Chemical Co 

Rumford Chemical Works 
Sandoz Chemical Works, Inc 
Scholler Bros., Inc 

Sharples Chemicals Inc 


Solvay Sales Div., Allied Chemical & Dye Corp 
Sonneborn Sons, ‘inc., L 

Standard Brands, 

Standard Chemical Products, Inc 
Standard Oil Co. of N. J 

Stein Hall & Co., 

Tennessee Eastman Corp 

Titan Chemical Products, Inc 
Union Carbide & Carbon Corp 
United Chemical Prod. Corp 
United States Testing Co., Inc 
Van Viaanderen Machine Co 
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Wallerstein Co., Inc 

Warwick Chemical Co. 
Watson-Park Company 

Wiley & Sons, Inc., John 

Wolf & Co., Jacques 

Young Aniline Works 

Young Co., J. S 

Zinsser & Co., 

Zurn Co., O. F.... 
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QUALITY BRODUCTS 


Less Handling with 


AFTER CHLOR 


Eliminates 3 to 5 handlings 
Bleach with 
Hypochlorite 

Rinse and Use 


AFTER CHLOR 


Write for FREE Sample 


Southern Office 
617 Johnston Building Mai 


Charlotte, N.C. . 
F 753 MONTGOMERY STREET * 
; Pl 


i ant: : 

» YORK AND GOLGATE STREETS -* JERSEY CITY 2, N. J. ; 

RICHMOND OIL, SOAP & CHEMICAL CO., Inc. | ae : 
GREENSBORO, N. C. ° PAWTUCKET, R. 1. | 

\ Western Agents: CHEMICAL PRODUCTS CO., AURORA, ILL. j 


1041-43 FRANKFORD AVE., PHILADELPHIA 25, PA 


nA IDA 


for de-sizing cottons, 
rayons and mixed goods fi DYESTUFFs 


+ for all branches of 


Assures rapid, dependable TEXTILE DYEING 


de-sizing. 


‘ AND PRINTING — 


PA 
Our technical staff always at PER AND LEATHER 
your service. * 


ae 
Pecializing tn fast col 
ors 


NOVA CHEM) 
mt At CORPORATION 
WALLERSTEIN COMPANY, INC. YORm ond Cnanrorey Vo! % ¥ 


180 MADISON AVENUE e NEW YORK 16 


——S—S——-—"""" 
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—and Master, too! 


TRITON 770 


Mill men know TRITON 770 CONCEN- 
TRATE as a dependable detergent, wetting 
and emulsifying agent. But did you ever 
realize how many different jobs TRITON 
770 CONCENTRATE does in the textile 
mill? Glance over the applications shown 
on this page... they show some of the 
processes in which this dependable chemi- 
cal helps in making textile mill operations 
more efficient and more economical. 

Write for full information on how you 


can usethis finechemicalto advantage. 


THE SERVICE TH 
AT 
BUILT OUR BUSINESS 
CAN HELP YOURS 


Our business has 


be . 
on the Practical } 2€en built largely 


ie 1elp we have been 
give our customers, right 
o 


in thei fi i 
1eIr own plants, in adapting 
> 


Rohm & ] 
nenile. Taas Products to their 


i the u 


chemicals, Call “ope of industrial 


4 member of 


Chemicals jor 
Triton is a trade-mark, Reg. U. S. Pat. Off. : pin 


Representea in Carada by Rohm & Haas Company ct Canada, Ltd, Toronto; and in South America 
by Cia. Rohm y Haas, S. R. L., Carios Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Manufacturers of Chemicals including Plastics + Synthetic Insecticides + Fungicides + Enzymes * Detergents 
Germicides * Chemicals for the Leather, Textile, Ceramic, Rubber, Paper, Petroleum and other Industries 
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and rayon — your best bet is Vatrolite. 


VATROLITE DOES NOT DUST... Granular character — 
it’s easy to handle. 


DOES NOT LOSE STRENGTH .. . Kept dry, it retains full 
power over longer periods . 


DECOMPOSES SLOWLY IN DYEBATH .. . Regular, 
even results. 


UNIFORM .. . Strict manufacturing control for top 
palibienene. 
Remember these two important 


points! Vatrolite is a better reduc- 
= ing agent. It’s made only by Royce. 


made only 
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